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PILOT FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT REPORT/
SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

For
Sutter Basin Pilot Feasibility Study
Sutter & Butte Counties, California

This Feasibility Report (FR) includes an integrated Environmental Impact Report / Supplemental
Environmental Impact Statement (EIR/SEIS) with sections required for compliance with the
National Environmental Policy Act and California Environmental Quality Act noted by an asterisk
(*) in the Table of Contents.

Responsible Agencies: The responsible Federal lead agency is the U.S. Army Corps of Engineers
(USACE), Sacramento District. The Sutter Butte Flood Control Agency (SBFCA) is the responsible
State lead agency and non-Federal cost sharing partner for the study. There are no Cooperating
Agencies as defined in 40 Code of Federal Regulation 1508.5 and no agency was requested to be a
Cooperating Agency.

Abstract: The purpose of the Sutter Basin Pilot Feasibility Study (SBPFS) is to investigate and
determine the extent of Federal interest in plans that reduce flood risk to the Sutter Basin in Sutter
and Butte Counties. This report: (1) assesses the risk of flooding; (2) describes a range of
alternatives formulated to reduce flood risk; and (3) identifies a Tentatively Selected Plan (TSP) for
implementation. The TSP consists of levee improvements to existing levees of the Sacramento River
Flood Control Project extending along approximately 41 miles of the Feather River. The plan would
provide higher levels of flood risk management to local communities.

Following public and governmental agency review, this draft report will be finalized and submitted
to Headquarters, USACE, for review and approval, then transmitted to Congress for recommended
project authorization. Federal project construction would also be dependent upon Congressional
appropriation of funding for the Federal share of the project.

SBFCA is currently proposing to implement the Feather River West Levee Improvement Project
(FRWLP), which is similar to the recommended plan. If SBFCA initiates construction of the FRWLP,
the non-federal costs incurred by SFBFCA and the State of California in implementing the FRWLP
would be eligible for credit as non-federal cost share toward potential future USACE construction of
recommended plan features.
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Executive Summary

This report serves three functions. It assesses the risk of flooding in the Sutter Basin, it describes a
range of potential projects (called “alternatives”) formulated to reduce flood risk, and it identifies a
tentatively selected plan (TSP) for implementation. This report constitutes both a draft Feasibility
Report that describes the U.S. Army Corps of Engineers (USACE) “pilot” planning process that was
followed to identify the TSP, and an Environmental Impact Report/Supplemental Environmental
Impact Report Statement (EIR/SEIS) that is required to comply with the National Environmental
Policy Act (NEPA) and the California Environmental Quality Act (CEQA). Following public and
governmental agency review, this draft report will be finalized and submitted to Headquarters
USACE, the Assistant Secretary of the Army for Civil Works, and the Office of Management and
Budget for review and approval. Following approval, a Chief of Engineers Report will be sent to
Congress recommending authorization of the Sutter Basin Flood Risk Management project.

ES.1 Purpose and Need

The primary purpose of the Sutter Basin Project is to reduce overall flood risk to the Sutter Basin
study area consistent with the project goals. Recent geotechnical analysis and evaluation of
historical performance during past floods indicate the existing project levees within the study area
do not meet USACE levee design criteria and are at risk of failure. Approximately 26,783 structures
throughout the study area are at risk of flooding in a 100-year event (1% annual chance of flooding).

ES.2 Study Area and Need for Action

The USACE initiated the Sutter Basin, California, Feasibility Study in 2000 at the request of Sutter
County through the California Central Valley Flood Protection Board (formerly the Reclamation
Board). The Sutter Butte Flood Control Agency (SBFCA) is a joint powers agency formed in 2007 by
the Counties of Butte and Sutter; the Cities of Biggs, Gridley, Live Oak and Yuba City; and Levee
Districts 1 and 9. SBFCA became a joint non-federal sponsor with the Central Valley Flood Protection
Board (CVFBP) of the Feasibility Study in 2007, and the study area was redefined from the political
boundaries of Sutter County to the hydraulic boundaries of Sutter Basin, which includes portions of
both Sutter and Butte Counties.

The Sutter Basin is a 326-square-mile area located in northern California on the west bank of the
Feather River, as shown on Figure ES-1. The study area is mostly encircled by project levees of the
Sacramento River Flood Control Project (SRFCP), which was initially authorized by the Flood
Control Act of 1917.

The Gold Rush of 1849 greatly accelerated European settlement in California’s Central Valley,
including the Sutter Basin. The population surge induced agricultural development and the
establishment of the new communities of Marysville on the east bank of the Feather River and Yuba
City, Biggs, Gridley, and Live Oak on the west bank. Initial local levee construction was based upon
historic high water levels; however, competing levees on either side of the river constrained the
flood carrying capacity of the river, as did upstream hydraulic mining that washed large amounts of
sediment into the rivers and raised their natural beds. As a result, levees were overtopped, failed,
and then rebuilt to a higher elevation. This cycle continued through the late 1800s when the
“Sawyer Decision” by the Ninth U.S. Circuit Court in San Francisco put an end to hydraulic mining
and the California Debris Commission proposed a comprehensive plan consisting of levees, weirs,
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Executive Summary

and bypasses to reduce the risk of flooding in the Sacramento Valley. The plan was formally adopted
by the State of California in 1911 and the California Reclamation Board was empowered to approve
plans for the construction of levees along the Sacramento River, its tributaries, and within any of the

overflow basins. By the time the SRFCP was authorized by Congress in the Flood Control Act of
1917, more than 400 miles of river levees had already been constructed. The USACE, the State, and
local communities continued to extend the system’s levees and improve the existing levees to
required grade and section. In 1938, the USACE rebuilt the Feather River west bank levee from
Shanghai Bend to Yuba City in accordance with the established design criteria.
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Figure ES-1. Sutter Basin Study Area (left) and Sutter Basin Urbanized Areas (right)

The construction of large reservoirs on the Sacramento, Feather, and Yuba Rivers offered additional
flood risk reduction by regulating flood discharge flows. However, the Sutter Basin is still at serious
risk of flood, not from levee overtopping, but from geotechnical failure as a result of under- and
through-seepage. Since 1950 extensive flood fighting has occurred in the study area during 19
events. The flood of 1955 (see Figures ES-2 and ES-3) resulted in 38 deaths. Catastrophic and deadly
failures occurred in 1997 on the Feather River East Levee and the Sutter Bypass West Levee. Both of
these incidents, which reduced the Feather River water surface elevation, relieved pressure on the
Sutter Basin levees and likely prevented further flooding and loss of life within the study area.

The Sutter Basin topography provides for broad and shallow floodplains with a northeast to a
southwest flow toward the deeper southern basin (See Figure ES-4). Floodplain modeling of existing
conditions clearly shows that the leveed study area, excluding the highlands of the Sutter Buttes, has
a high level of flood risk and significant public and life safety risk (See Figure ES-4). Potential levee
breaches on the eastern side of the basin along the Feather River north of Yuba City would flood
most of the northern basin, including the communities of Live Oak, Gridley, and Biggs, and would
impact the southern portion of the basin as floodwaters flowed to the lower elevations.
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Before o Af
Figure ES-2. Yuba City Flooding (1955) and Present Conditions

The residents, businesses, and local governments of Sutter Basin are keenly aware of the flood risk,
which led them to create SBFCA, assess taxes specifically for reducing the flood risk, and formally
seek partnership, in the form of a continuing feasibility study, with the CVFPB and the Federal
Government to address the flood risk. When USACE'’s National Pilot Program for planning
modernization was initiated in 2011 to develop a new risk-informed planning process paradigm,
both SBFCA and CVFPB readily supported and signed on to be part of the fast-moving pilot program.

A further example of local sponsor focus on expediting flood risk-reduction efforts is SBFCA’s
progress on the Feather River West Levee Project (FRWLP). SBFCA has requested approval under
33 United States Code Section 408 for certain levee improvement work in the study area. The stated
intent of SBFCA is to begin construction of the FRWLP to address the most critical sections of the
existing levee and, in so doing, advance construction of the Federal project expected to result from
this Sutter Basin Pilot Feasibility Study (SBPFS). SBFCA intends to seek in-kind credit for completing
portions of the FRWLP that are determined to be integral to the Federal project. As described in
Section ES.4, the environmental impact analysis contained in this integrated pilot feasibility draft
report and EIR/SEIS supplements the Final EIS prepared by USACE for the FRWLP and focuses on
the additional impacts of the SBPFS.
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The SBPFS and associated environmental documentation present a multi-objective pilot plan
formulation process that has resulted in a recommended TSP that best addresses the study
objectives of reducing flood risk and associated damages, and reducing the public and life safety risk
in the Sutter Basin.

The local project sponsors contend that numerous unique flood-related problems, listed below,
warrant a continued Federal investment in Sutter Basin public safety.

e Sudden and unpredictable levee failures. Numerous historic events confirm that Feather
River levees most often fail because of under-seepage. This failure mode is characterized by
minimal warning time, which renders evacuation plans ineffective and potentially hazardous.

e Limited evacuation routes. The unique geography, small number of transportation corridors,
and population distribution necessitate the protection and augmentation of limited evacuation
options. During past flood events, such as in 1955 and 1997, evacuation routes and available
safe zones proved to be ineffective or hazardous.

e Vulnerability to winter storms. Flooding historically has occurred during the months of
December through February with air temperatures of 38 to 55°F and water temperatures of 45
to 55°F. These temperatures significantly increase risk of death by exposure.

e Vulnerable senior population. Both Butte County (15.6%) and Sutter County (13.0%) are
above the state average (11.7%) for percentage of persons at least 65 years of age.

e Economically disadvantaged community. The median household income for the study area
ranges from $36,563 (Gridley) to $48,830 (Yuba City), well below the median in California.
Unemployment is also high, with rates of 14.7%, 8.4%, and 9.3% in Biggs, Gridley and Yuba City,
respectively (2010 Census Demographic Data).

e Adoption of wise use of floodplain policies. Local land use planning policies sustain
agricultural land use in the southern portion of the basin, which is subject to deep flooding,
while allowing limited growth adjacent to the four communities in the shallower northern
portions.

e Overwhelming support for risk-reduction measures. In 2010, during the depths of the
economic recession, Sutter Basin property owners voted to assess themselves $6.65 million per
year to study and implement a project to reduce flood risks. This voting margin (72% to 28%)
for one of the highest per-home assessment rates in California by an economically
disadvantaged community represents a resounding public endorsement for the critical public
and life safety aspects of the project.

ES.3 Study Authority

The authority for USACE to study Flood Risk Management (FRM) and related water resources
problems in the Sacramento River Basin, including the study area in Sutter and Butte Counties, is
provided in the Flood Control Act of 1962, Public Law No. 87-874, Section 209, 76 Stat. 1180, 1196
(1962).

The existing project levees of the Sutter Basin provide FRM as part of the more comprehensive
SRFCP, which was authorized by the Flood Control Act of 1917.
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ES.4 Scope of NEPA and CEQA Impact Analysis

USACE as the NEPA lead agency and SBFCA as the CEQA lead agency have prepared this integrated
document as a joint CEQA and NEPA document, an Environmental Impact Report/Supplemental
Environmental Impact Statement (EIR/SEIS). In December 2012, USACE and SBFCA released for
public comment a Draft EIS/EIR for the FRWLP. Following release of the Draft EIS/EIR, the NEPA
and CEQA processes were separated and a stand-alone EIS and a stand-alone EIR were prepared.
SBFCA has since certified and adopted its final EIR and filed a Notice of Determination. The Final EIS
is currently being circulated for public comment by USACE.

Because the FRWLP Final EIS analyzed a project with similar features and environmental impacts to
those of the SBPFS, the actions proposed in the FRWLP Final EIS have been supplemented to include
work associated with the SBPFS, including an additional reach of levee improvements and impacts
on vegetation. Consequently, this document supplements the analyses and conclusions reached by
USACE in the FRWLP Final EIS.

This document presents the impacts of alternative plans that represent modifications to the FRWLP
Preferred Alternative (Alternative 3). The environmental effects of the SBPFS are similar to those of
the FRWLP because similar levee improvements are proposed. This document, therefore,
incorporates by reference the FRWLP Final EIS where applicable.

ES.5 Pilot Study Program

The SBPFS was one of the first studies selected for inclusion in the National Pilot Program in
February 2011. The pilot initiative provides an opportunity to test and develop principles of
modernizing the USACE Civil Works Planning Program to better address the many water resource
challenges facing the nation. The pilot study paradigm envisions a more predictable and efficient
planning process that significantly lessens the time and level of information required to complete a
feasibility study. This new process required regular involvement and alignment from the South
Pacific Division and Headquarters-assigned personal (Vertical Team) throughout the plan
formulation process. The pilot process emphasized multi-objective planning, early identification of
the Federal interest, use of available information and data, professional judgment, and risk-informed
planning and decisions.

ES.6 Existing Conditions of Levees and Flooding Characteristics

Existing conditions are those at the time the study is conducted and form the basis for extrapolation
to other conditions. Existing conditions within the study area are discussed below.

ES.6.1 Topography

As shown in Figure ES-4, the floodplain elevations (excluding the high ground of Sutter Buttes)
range from 110 feet in the northeast to 30 feet in the southwest.

ES.6.2 Geotechnical Levee Performance

History, initial information, and modeling during plan formulation indicate that the primary risk of
flooding in the Sutter Basin is the result of geotechnical failure of the existing levees, not hydrologic
or hydraulic factors that result in levee overtopping. Recent geotechnical analysis and evaluation of
historical performance during past floods have resulted in a revision of the criteria used for the
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evaluation of under-seepage. The risk of levee failure cannot be attributed to design deficiency or
lack of 0&M of the existing levees, but rather to a better understanding of the mechanics of under-
seepage. The project levees within the study area do not meet current USACE levee design standards
and are at risk of breach failure at stages considerably less than levee crest elevations. This was
evidenced by historical boils and heavy seepage at stages less than authorized design flows. Under-
seepage failures are sudden and unpredictable, resulting in minimal warning time and ineffective
evacuation plans. The risk of unexpected levee failure coupled with the consequence of flooding
presents a continued threat to public and life safety, property, and critical infrastructure. Modeling
indicated that a levee could fail for seepage-related reasons even when the water surface is ata 20%
level (meaning the event has a 1 in 5 chance of occurring in any year) along the Feather River.
During a 10% event (1/10), the probability of failure is 10-20%. For a 1% event (1/100), the
probabilities of failure are 30-45% depending upon the location along the river.

Legend
- Federal Leves

r:? City Limits

L 8 - 5 1.0 I T oA ) et By o s URACE
(See the Figures folder on the CD for a full-sized image.)
Figure ES-4. Sutter Basin Topography
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ES.6.3 Hydraulics

Multiple levee breach scenarios were modeled along the Feather River and Sutter Bypass to assist in
the analysis of the study alternatives. Floodplains resulting from levee breaches differ significantly
in nature depending on the location of the breach as illustrated in Figure ES-5. Simulated breaches
along the northern portion of the Feather River flood the northern basin in a shallow (up to 6 feet)
northeast to southwest flooding flow. Breaches from the Sutter Bypass and southern most portion of
the Feather River only flood the deeper (up to 25 feet) southern basin area and do not impact the
northern portion of the basin. The velocity of floodwaters varies depending on the proximity to the
breach location. Within 1,000 feet of a breach, the velocity could be great enough to knock
structures off of their foundations. This high-risk velocity area would consist mainly of the small
portion of Yuba City within 1,000 feet of the river and would see velocities greater than 6 feet per
second (fps). The majority of Yuba City and all of Biggs, Gridley and Live Oak are outside this area
and could expect to see flood velocities of 2-3 fps.
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Figure ES-5 shows the 1% ACE floodplain for two breach scenarios, one near Biggs in the northern
portion of the basin and the other near Yuba City. Figure ES-5 also shows the composite 1% Annual
Chance Exceedance (ACE) floodplain for the Sutter Basin.
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(See the Figures folder on the CD for full-sized images.)
Figure ES-5. Northern Feather River Levee Breach Scenario, 1% ACE Floodplain (upper left),
Yuba City Feather River Breach Scenario, 1% ACE Floodplain (upper right), and
Composite 1% ACE Floodplain for Sutter Basin (bottom).
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ES.7 Plan Formulation

ES.7.1 Pilot Plan Formulation Approach and Multi-Objective Planning

During the feasibility study, the Federal planning process for development of water resource
projects was followed to identify a recommended plan for implementation. Following definition of
flood-related problems and opportunities, specific planning objectives and planning constraints
were identified. Then various management measures were identified to achieve the planning
objectives and avoid the planning constraints.

From initial groupings of a wide array of management measures that reflected the study objectives,
the pilot planning process through risk management tools, value engineering, and charettes
narrowed, screened, and aligned these measures into conceptual alternatives. Verification of the
geotechnical levee issues and hydraulic modeling scenarios focused the FRM measures and
alternatives to two basic approaches: fix the existing Feather River West Levee or construct new
levees. Setback levees were the only FRM measure associated with potential measures that would
improve ecosystem functions and recreation opportunities. However, setback levees were screened
out because fix-in-place levee measures were determined to be more efficient in terms of cost and
addressing the geotechnical issues.

These conceptual alternatives were further developed using existing information and professional
judgment that formed appropriate level of detail for designs, templates, and assumptions which
derived parametric costs that were used to further screen these alternatives into a draft array of
eight alternatives as described in Chapter 3, Plan Formation.

e Alternative SB-1: No Action

e Alternative SB-2: Minimal Fix-in-Place Feather River Levees: Sunset Weir to Star Bend

e Alternative SB-3: Yuba City Ring Levee

e Alternative SB-4: Little J-levee

e Alternative SB-5: Fix-in-Place Feather River Levees: Thermalito Afterbay to Star Bend

e Alternative SB-6: Fix-in-Place Feather River, Sutter Bypass, and Wadsworth Canal Levees
e Alternative SB-7: Fix-in-Place Feather River Levees: Sunset Weir to Laurel Avenue

e Alternative SB-8: Fix-in-Place Feather River Levees: Thermalito Afterbay to Laurel Avenue

A multi-objective evaluation strategy was used to narrow the draft array of eight alternatives into a
final array of three alternatives. The multi-objective evaluation process first screened alternatives
using the federal planning criteria that identified efficiency (economics/cost efficiency) and
completeness (best meeting study objectives). The next step was screening based on the “planning
accounts” of National Economic Development (NED) for efficiency and Other Social Effects (OSE) for
completeness.

ES.7.2 Identification of Final Array of Alternatives

The NED Plan was determined using economic criteria ranges and defined in terms of annual net
benefits. Alternative SB-7, which would maximize net benefits, was identified as the NED Plan. This
alternative consists of strengthening approximately 27 miles of the existing Feather River West
Levee from Sunset Weir to Laurel Avenue. The NED Plan would reduce adverse flooding effects, but
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benefits would be primarily centered in Yuba City. The NED Plan would not address the significant
flooding risks in the communities of Biggs, Gridley, and Live Oak. Therefore SB-7, the NED Plan, does
not fully address the planning objectives.

Using the evaluation metrics and multi-objective analysis, the alternative that best balances the
study objectives of reducing flood risk and damages and reducing risk to public and life safety was
determined to be Alternative SB-8 (See Table ES-1). Alternative SB-8 is supported by the local
sponsors as a locally preferred plan (LPP), and can be considered in a multi-objective planning
context to be a more comprehensive and complete Federal plan.

Table ES-1. Net Benefits (Mean, Standard USACE Practice) — Final Array of Alternatives Using
October 2012 Prices (Values in Millions) and 3.75% Discount Rate

Economic Alternative SB-1: Alternative SB-7: Alternative SB-8:
Category No Action NED Plan LPP

Total First Cost N/A 432 748

IDC N/A 44 107

OMRR&R N/A 0.28 0.45

Annual Cost N/A 21 38

Annual Benefits N/A 64 71

Annual Net Benefits N/A 43 33

Benefit to Cost Ratio N/A 3.0:1 1.9:1

NED = National Economic Development.

TSP = Tentatively Selected Plan.

IDC = Interest during construction.

OMRR&R = Operations and maintenance, repair, replacement and rehabilitation.

The LPP consists of strengthening approximately 41.4 miles of the existing Feather River West
Levee from Thermalito Afterbay to Laurel Avenue. The LPP would reduce adverse flooding effects,
including risks to public and life safety, in the northern portion of the basin as well as in Yuba City.
See Figure ES-6.

With the confirmation of an LPP, A final array of alternatives was established:
e Alternative SB-1: No Action.
e Alternative SB-7: Fix-in-Place Feather River Levees: Sunset Weir to Laurel Avenue (NED Plan).

e Alternative SB-8: Fix-in-Place Feather River Levees: Thermalito Afterbay to Laurel Avenue
(LPP).

ES.7.3 Evaluation of Residual Risk

The LPP (Alternative SB-8) is the multi-objective/criteria alternative that is both cost effective and
best reduces flooding and residual risk to public and life safety in the Sutter Basin. Alternative SB-8
includes Alternative SB-7 and would fix-in-place the northern Feather River levees from Sunset
Weir up to Thermalito Afterbay. The total first cost, which is the sum of all initial expenditures to
construct a project, of the LPP is estimated at $748 million. The LPP would provide annual net
benefits of $33 million.
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SB-1 (No Action) SB-7 (NED) SB-8 (LPP)
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Figure ES-6. Final Array of Alternatives Comparison (Residual 1% ACE Floodplains).

The additional investment of $316 million in project cost (Alternative SB-8 first cost minus the NED
Plan cost) would buy down the residual risk of the NED Plan, provide additional annual benefits ($7
million), and provide significant nonmonetized benefits. The population at risk of flooding from a 1%
ACE flood event would decrease from 38,200 under the NED Plan to 6,600 under the LPP. In addition
critical infrastructure at risk would be reduced from 11 facilities under the NED Plan to one under the
LPP. Significantly, the number of evacuation routes for the entire Sutter Basin would increase from
one under NED Plan to five under the LPP (See Table ES-1, Table ES-2, and Figure ES-7).

Table ES-2. Final Array: Summary of Life Safety Metrics for Residual Risk

Alternative
SB-1: No SB-7: NED
Evaluation Metric Action Plan SB-8: LPP
Population at Risk People 94,600 38,200 6,600
Critical Infrastructure Facilities 28 11 1
Evacuation Routes Number of Routes 0 1 5
Potentially Developable Floodplains Acres 71,800 88,200 100,200

In significantly reducing the residual risk of the NED Plan to public and life safety and still providing
additional annual net benefits and a positive benefit to cost ratio, Alternative SB-8 is supported by
the local sponsors as the LPP, and can be considered in a multi-objective planning context to be a
more comprehensive and complete Federal plan. Alternative SB-8 is recommended as the TSP.
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Figure ES-7. Evacuation Routes Comparison of NED and LPP.

ES.8 Tentatively Selected Plan

The multi-objective comparison and assessment between the NED Plan and the LPP showed both
the NED Plan and LPP provide significant benefits that exceed their costs. While the NED Plan is
more efficient than the LPP, both plans are efficient. The NED Plan and LPP are complete because
they each contain all necessary elements to function independently.

ES.8.1 Description

The TSP would strengthen about 41.4 miles of existing project levees along the west bank of the
Feather River from the vicinity of Laurel Avenue, just south of Yuba City, to Thermalito Afterbay at
the northern end of the Sutter Basin. The TSP is the LPP; however, Federal cost sharing would be
capped at 65% of the cost of the NED Plan. Under the TSP, existing levees would be strengthened to
reduce the risk of geotechnical failure modes associated with through- and under-seepage. The
existing levees would not be raised. The TSP would provide FRM benefits to the northern
communities of Biggs, Gridley, and Live Oak, as well as to Yuba City, at an estimated cost of $748
million (see Figure ES-8). The TSP is justified and has a benefit to cost ratio of 1.9 to 1. In a multi-
objective context that emphasizes flood risk management and residual risk to life safety objectives
across all accounts and criteria, the LPP (Alternative SB-8) is a more comprehensive FRM solution at
a NED level of federal cost share participation. A policy exception waiver from the Assistant
Secretary of the Army for Civil Works (ASA(CW)) has been approved to allow the Federal
government to recommend the LPP over the NED Plan.
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Figure ES-8. Tentatively Selected Plan (Residual 1% ACE Floodplain)

The TSP is a fix-in-place design to strengthen the existing levee along the west bank of the Feather
River from a point 2,250 feet south of Laurel Avenue (Station 180+00) to Thermalito Afterbay
(Station 2368+00). The proposed design features for the TSP include primarily soil-bentonite levee
cutoff walls of various depths. The TSP also includes erosion control at two sections where initial
overtopping will most likely occur for less frequent extreme flood events. A total of about 1.5 miles
of erosion protection would be provided to increase the resiliency of the initial overtopping sections,
which would increase the flood warning and evacuation time prior to overtopping failure.

The TSP assumes all vegetation, except grasses, will be removed from the levee and within 15 feet of
the levee toe in compliance with Engineering Technical Letter (ETL) 1110-2-571, Guidelines for
Landscape Plantings and Vegetation Management at Levees, Floodwalls, Embankment Dams, and
Appurtenant Structures (Vegetation ETL). This assumption discloses the maximum potential impacts
of the TSP resulting from vegetation removal. During the design phase of the project, other options
with lesser impacts, including a formal Vegetation ETL variance application to allow woody
vegetation on the waterside of the levee, might be available and will be considered.

Nonstructural measures to be implemented in conjunction with the TSP are preparation of an
emergency evacuation plan, preparation of flood fight pre-staging areas, updates to the floodplain
management plan, and flood risk-awareness communication.
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ES.8.2 TSP Economics and Cost Sharing

The project first cost, estimated on the basis of October 2012 price levels, is $748,110,000.
Estimated average annual costs are $38,000,000 based on a 3.75% interest rate, a period of analysis
of 50 years, and construction ending in 2019. The total average annual flood damage reduction
benefits would be $71,000,000 for a benefit-cost ratio of 1.9 to 1.

The ASA(CW) has approved an exception to the policy that requires USACE to recommend the NED
Plan. The LPP costs $316,110,000 more than the NED Plan. The non-federal sponsors would be
responsible for the entire extra cost, which would increase the non-federal cost share from
$151,200,000 for the NED Plan to $467,310,000 for the LPP. The Federal cost share of $280,800,000
is the same for both the NED Plan and the LPP. A summary of cost sharing responsibilities is
presented in Table ES-3.

The non-federal sponsors, SBFCA and CVFPB, fully support the TSP and have agreed to fund the
determined cost of the TSP.

Table ES-3. Summary of Cost Sharing Responsibilities for the Tentatively Selected Plan ($1,000)°

MCACES
Account? Account Federal Non-Federal Totalc
NED Plan
1 Land and Damages $0 $47,572 $47,572
2 Relocations $0 $64,460 $64,460
Fish and Wildlife $4,793 $669 $5,462
11 Levees and Floodwalls $202,605 $28,261 $230,866
18 Cultural Resourcesd $2,818 $0 $2,818
30 Preconstruction, Engineering, and Design $47,600 $6,640 $54,240
31 Construction Management $22,983 $3,599 $26,582
Total First Cost (NED) $280,800 $151,200 $432,000
Percentage 65% 35% 100%
LLP Increment from NED to LLP
1 Land and Damages $0 $14,087 $14,087
2 Relocations $0 $119,394 $119,394
6 Fish and Wildlife $0 $5,681 $5,681
11 Levees and Floodwalls $0 $112,193 $112,193
18 Cultural Resources? $0 $0 $0
30 Preconstruction, Engineering, and Design $0 $42,769 $42,769
31 Construction Management $0 $21,986 $21,986
Total Incremental Increase $0 $316,110 $316,110
Total First Cost (LLP) $280,800 $467,310 $748,110
Notes:

a Based on October 2012 price levels.

b Micro Computer-Aided Cost Engineering System (MCACES) is the software program and assorted format used
by USACE in developing cost estimates. Costs are divided into various categories identified as “accounts”.
Detailed costs estimates are presented in Appendix C, part 4, Cost Engineering.

¢ All costs are from Engineering Appendix, Cost Engineering Attachment

d Estimated at 1% of total federal cost of NED alternative
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ES.8.3 Operations and Maintenance, Repair, Replacement and
Rehabilitation

Local non-federal interests are responsible for the existing project levees and have continuing
operations and maintenance, repair, replacement, and rehabilitation (OMRR&R) obligations in
accordance with established 0&M manuals and agreements. The local sponsors have coordinated
with the responsible OMRR&R districts and agencies of the TSP levees. Annual OMRR&R cost of the
levees after implementation of the TSP is estimated to be $454,000, an increase of $22,000 from
existing OMRR&R commitments. Amended manuals and new agreements would be prepared upon
construction completion.

ES.8.4 Potential Developable Floodplain Effects of the TSP

Executive Order (EO) 11988 (May 24, 1977) requires a Federal agency, when taking an action, to
avoid short- and long-term adverse effects associated with the occupancy and the modification of a
floodplain.

The wise use of floodplains concept, as described in EO 11988, was incorporated as a life safety
evaluation metric for this study. The metric, termed “potentially developable floodplain“ was used in
the pilot study multi-objective planning process for evaluation, screening, and comparison.
Potentially developable floodplain is developable land within the 1% ACE floodplain that would
flood to a depth of less than 3 feet. This metric approach was based on pilot study objectives of
applying qualitative rather than quantitative analysis, use of existing data/inventory, and
professional team judgment.

Maps were prepared and acreages were calculated for the No Action, NED Plan, and TSP with the
baseline 0.2% ACE floodplain. These maps do not forecast future growth. Rather, they measure
potentially developable acreage using high—level screening criteria of the metric (See Figure ES-9).
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Figure ES-9. Potential Developable Floodplain Areas
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e The NED Plan would result in a potential additional 16,000 acres of potentially developable
floodplain consisting of 5,000 acres in the Yuba City urban area and 11,000 acres in the Sutter
County rural area surrounding Yuba City.

e The additional increment to implement SB-8 (TSP) would result in an additional 12,000 acres of
potentially developable floodplain consisting of 500 acres in the urban areas of Yuba City, Biggs,
Gridley, and Live Oak; 2,700 acres in the Sutter County rural area; and 8,800 acres in the Butte
County rural area. This would be in addition to the 16,000 acres under the NED Plan.

The eight-step EO 11988 process was completed for the TSP, which was demonstrated to be in
compliance with the intent of the EO. Local and state programs and laws also are in place to limit
development in Sutter Basin floodplains. SBFCA’s position is that Sutter Basin is a model of wise use
of the floodplain for the following reasons.

e The agricultural-based economy of the basin sustains low hazard land uses.

e The agricultural-based economy (and resultant wise use of the floodplain) depends on
economically sustainable small communities in the north.

e Existing communities have low growth rates.
e The northern basin communities were developed on the shallower portion of the floodplain.

e No urbanization is planned for the deeper southern basin.

ES.8.5 Areas of Controversy and Issues to be Resolved

Based on the comments received during the scoping period and the public comments received on
the FRWLP Draft EIS/EIR, the projected areas of controversy associated with the study are those
listed here.

e Construction-related effects.

e Property acquisition.

e Levee encroachments and vegetation.
e C(Climate change and sea-level rise.

e River access for recreation.

The most controversial concern is the USACE policy contained in the Vegetation ETL that restricts
woody vegetation on Federal project levees. Implementation of the policy has stirred public and
scientific controversy. The SBPFES is subject to this guidance. With implementation of the proposed
project, approximately 20 acres of riparian vegetation may require removal to comply with the
policy, resulting in effects on fish and wildlife habitat and social values like recreation and
aesthetics. This issue is discussed below and further described in Chapter 3, Plan Formulation, and
under the effects discussions for vegetation, fish, wildlife, visual resources, and recreation in Chapter
4, Affected Environment and Environmental Consequences. The other potential areas of concerns are
addressed also in Chapter 4.

ES.8.6 Environmental Impact Conclusions

Presented below is an overview of the impact analysis conclusions of this integrated feasibility
report and EIR/Supplemental EIS. Table ES-5 presents the impact significance findings for
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Alternatives SB-8 and SB-7 before and after consideration of mitigation measures. Due to the length
of the table, the table is located at the end of the executive summary. As identified in Table ES-5,
even though SB-7 would have less overall environmental impact than SB-8, both alternatives would
have significant impacts on air quality, noise, vegetation, visual resources, and cultural resources.

The SBPFS TSP (Alternative SB-8) is similar to the FRWLP‘s Preferred Alternative (Alternative 3) in
that both propose fix-in-place levee design measures to the same levees. The SBPFS TSP extends
2,250 linear feet farther south, has minor variations in staging and rights-of-way land requirements,
and includes additional encroachment removal, including vegetation, to satisfy the USACE Levee
Safety Vegetation Policy described in the Vegetation ETL. The permanent beneficial effects and
adverse impacts of Alternatives SB-8 and SB-7 relative to the FRWLP Preferred Alternative are
summarized in Table ES-4.

The SBPFS TSP would provide a similar level of flood risk reduction as the FRWLP, occupy roughly
the same footprint, and have similar temporary impacts on air quality, noise, and recreation during
construction. However, the TSP would result in a greater impact on terrestrial habitats and wildlife
resources than the FRWLP Preferred Alternative due to approximately 20 acres of additional
vegetation removal to comply with the Vegetation ETL. USACE guidance (Federal Register, February
17,2012) requires, “New federally authorized cost shared levee projects shall be designed to meet
the current vegetation management standards.”

The Vegetation ETL makes allowance for the issuance of variances in certain instances to further
enhance environmental values or to meet state of Federal laws and/or regulations, provided that (a)
safety, structural integrity, and functionality are retained, and (b) accessibility for maintenance,
inspection, monitoring, and flood fighting are retained. During final project design, the existing levee
system will be evaluated using current criteria for a possible variance to retain vegetation on the
lower 2/3 of the waterside slope of the levee and within 15 feet of the waterside toe; all other
woody vegetation would still be removed. It is possible that additional options for Vegetation ETL
compliance, or variance consideration, may be established in the future. During the design phase, all
available options and means for achieving Vegetation ETL compliance will be considered.

Project effects on fish and wildlife resources have been coordinated with the U.S. Fish and Wildlife
Service (USFWS) under the Fish and Wildlife Coordination Act. In consultation with the USFWS and
the California Department of Fish and Wildlife (CDFW), a draft fish and wildlife mitigation and
monitoring plan (Appendix D) has been developed to compensate for impacts on fish and wildlife
resources. It is anticipated that implementation of the proposed mitigation and monitoring plan and
compliance with requirements of the Federal Endangered Species Act and California Endangered
Species Act will avoid long-term significant impacts on fish and wildlife resources.
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Table ES-4. Summary Comparison of the Alternatives and the FRWLP Preferred Alternative Based on Key Characteristics and Environmental Effects

Environmental
Effect or Project
Characteristic

FRWLP Preferred
Alternative

Alternative SB-8

Alternative SB-7

No Action Alternative

Proposed Levee
Improvements

Approximately 41 miles,
primarily cutoff wall
construction.

Includes 1.9 miles of
seepage berms and 1.8
miles of canal dredging.

Approximately 41 miles,
primarily cutoff wall
construction.

Includes 2.5 miles of seepage
berms, 2.2 miles of levee
relocation, 1.5 miles of
landside levee slope erosion
protection, and 0.29 miles of
canal relocation.

Approximately 24 miles,
primarily cutoff wall
construction.

Includes 1.3 miles of seepage
berms and 1.1 miles of
landside levee slope erosion
protection. No canal or levee
relocation.

Not applicable

Structures in
Residual 1% (1/100)

1,670 structures

1,670 structures

7,569 structures

26,783 structures

ACE Floodplain
Potentially Removes flood risk as Same as FRWLP Removes flood risk as an Flood risk is not removed as an obstacle
Developable an obstacle to growth in obstacle to growth in 12,000 to growth
Floodplain 28,400 acres within the acres within the study area.
study area.
Water Quality and Soils
Ground Disturbance | 975 acres 1,031 acres 678 acres Not Applicable
(Footprint)
Soil Borrow Quantity | 1.93 million cubic yards | 1.62 million cubic yards 1.0 million cubic yards Not Applicable
Air Quality
Air Quality Effects of | Significant effect: Significant effect: Exceeds Significant effect: Exceeds Emergency response and clean up
Construction Exceeds local air quality | local air quality management | local air quality management actions in the event of levee failures
Emissions management district district daily emission district daily emission would result in increased emission,

daily emission
thresholds after
mitigation. Alternative
demonstrates
conformity.

thresholds after mitigation.
Alternative demonstrates
conformity.

thresholds after mitigation.
Alternative demonstrates
conformity.

however, too speculative to assess
magnitude and make a determination of
significance.
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Environmental
Effect or Project
Characteristic

FRWLP Preferred
Alternative

Alternative SB-8

Alternative SB-7

No Action Alternative

Vegetation and Wetlands

Wetlands and Other
Jurisdictional Waters

0.43 acres of permanent
impact
7.61 acres of temporary
impact

5.79 acres of permanent
impact
3.12 acres of temporary
impact

1.76 acres of permanent
impact
0.91 acre of temporary impact

Emergency response and clean up
actions in the event of levee failures
could result in fill or disturbance;
however too speculative to quantify.

Loss of Terrestrial
Habitats (Riparian
Forest, etc.)

Riparian Forest: 20.63
acres

Riparian Scrub Shrub:
3.09 acres

Oak Woodland: 0.22
acres

Riparian Forest: 42.00 acres
(without Vegetation ETL
variance) to 32.28 acres (with
Vegetation ETL variance).
Riparian Scrub Shrub: 0.50
acres (without Vegetation
ETL variance) to 0.10 acres
(with Vegetation ETL
variance).

Oak Woodland: 1.30 acres
(without or with Vegetation
ETL variance)

Riparian Forest: 24.40 acres
(without Vegetation ETL
variance) to 22.12 acres (with
Vegetation ETL variance).
Riparian Scrub Shrub: 0.02
acres (without or with
Vegetation ETL variance)

Oak Woodland: 1.00 acre
(without or with Vegetation
ETL variance)

To comply with Federal and state levee
0&M requirements, some removal of
vegetation may occur as result of local
levee maintenance actions. Emergency
response and clean up actions in the
event of levee failures could adversely
affect habitats; however too speculative
to quantify.

Special Status Wildlife

Effects on Valley
Elderberry Longhorn
Beetle and Giant
Garter Snake

91 elderberry shrubs
0.004 acre of permanent
impact on giant garter
snake aquatic habitat

162 elderberry shrubs

3.54 acres of permanent
impact on giant garter snake
upland habitat

79 elderberry Shrubs

3.54 acres of permanent
impact on giant garter snake
upland habitat

Emergency response and clean up
actions in the event of levee failures
could adversely affect special status
species habitats; however too
speculative to quantify.

Fisheries

Effects on Special
Status Fish Species

No significant effects.
No in-river construction
and no vegetation
impacts would occur in
critical habitat.

No significant effects. No in-
river construction and no
vegetation impacts would
occur in critical habitat.

No significant effects. No in-
river construction and no
vegetation impacts would
occur in critical habitat.

Potential for release of hazardous
materials into the waterway in the event
of levee breach but too speculative to
assess.

Agriculture

Permanent
Conversion of
Farmland

219.20 acres

49.4 acres

30.78 acres

No effect
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ES.8.6.1 Significant and Unavoidable Effects of Alternatives SB-7 (NED Plan)
and SB-8 (TSP)

A significant and unavoidable effect or impact (the terms environmental effect and environmental
impact are considered synonymous in this analysis) is one that would result in a significant or
potentially significant adverse effect on the environment that could not be reduced to a less-than-
significant level even with implementation of applicable feasible mitigation.

The following impacts of the NED Plan (Alternative SB-7) and the TSP (Alternative SB-8) were found
to be significant and unavoidable. Most of these impacts would be temporary and related to
construction activities. Where feasible mitigation exists, it has been included to reduce these
impacts; however, the mitigation would not be sufficient to reduce the impacts to a less-than-
significant level. The following impacts are presented in the order they appear in Chapter 4, Affected
Environment and Environmental Consequences.

e Effect AQ-2: Exceedance of Applicable Thresholds for Construction Emissions

e Effect NOI-1: Exposure of Sensitive Receptors to Temporary Construction-Related Noise

e Effect NOI-2: Exposure of Sensitive Receptors to Temporary Construction-Related Vibration
e Effect VEG-1: Disturbance or Removal of Riparian Trees

e Effect VEG-4: Potential Loss of Special-Status Plant Populations Caused by Habitat Loss
Resulting from Project Construction

e Effect VIS-1: Result in Temporary Visual Effects from Construction
o Effect VIS-2: Adversely Affect a Scenic Vista

e Effect VIS-3: Substantially Degrade the Existing Visual Character or Quality of the Site and its
Surroundings

e Effect CR-1: Effects on Identified Archaeological Sites Resulting from Construction of Levee
Improvements and Ancillary Features

e Effect CR-2: Potential to Disturb Unidentified Archaeological Sites
e Effect CR-3: Potential to Disturb Human Remains

e Effect CR-4: Direct and Indirect Effects on Identified Historic Architectural /Built Environmental
Resources Resulting from Construction Activities.

ES.8.6.2 Flood Risk Management and Geomorphology

Relative to existing and future without-project conditions, significant beneficial effects would result
from the study alternatives due to reduced risk of flooding from levee failure. Proposed levee
improvements would provide a levee that is more resistant to under-seepage, through-seepage, and
erosion, and less susceptible to catastrophic breaches. The alternatives would not significantly alter
the location, height, or alignment of the existing Feather River West Levee (FRWL) and, therefore,
would not provide any increased or decreased flood storage or conveyance capacity. No significant
adverse impacts on flood control and geomorphology are anticipated. Existing interior drainage
patterns could be altered by levee improvements. This impact would be mitigated to less than
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significant by coordinating with owners and operators, preparing drainage studies, and remediating
effects through project design.

ES.8.6.3 Water Quality and Groundwater Resources

Construction activities would disturb existing vegetation cover and soils, would expose large areas
of disturbed ground that then could be subject to rainfall and erosion, and could cause temporary
discharges of sediment and other contaminants in stormwater runoff to drainage channels and the
Feather River. Environmental commitments are included in the project to reduce potential
temporary effects on surface water quality from construction-related turbidity to a less-than-
significant level. Effects on groundwater were studied and cutoff walls were determined to have a
negligible effect on groundwater levels. Results indicated that there would be a 3-foot increase in
groundwater levels in the southern study area, and a negligible change in the northern study area
along the Feather River. A 3-foot change in the groundwater levels in the southern area was
determined unlikely to have any significant effect because the depth to groundwater in the southern
area is 10 to 30 feet below the ground surface.

ES.8.6.4 Geology, Seismicity, Soils, and Mineral Resources

No significant adverse effects on geology, seismicity, soils, and mineral resources are anticipated
from the project. Relative to existing conditions, the project would have a beneficial effect on levee
stability. The ground-disturbing activities and vegetation clearing along levee slopes and 15 feet out
from the waterside and landside levee toes could potentially cause soil erosion and sedimentation of
local drainages and waterways. Alternative SB-8 would disturb the largest area because its
construction footprint is substantially larger than Alternative SB-7’s footprint. However, significant
large-scale erosion and generation of runoff is unlikely because construction would be reduced or
would not occur during the winter months, and the levees are generally located distant from the
river. Site-specific measures to control erosion would be described in more detail in the required
Stormwater Pollution Prevention Plan (SWPPP) . With implementation of the SWPPP, erosion and
sediment-related effects would be less than significant.

ES.8.6.5 Traffic, Transportation, and Navigation

Effects on traffic levels would result primarily from hauling of borrow material from borrow sites to
the project area along highways and local roads, and from worker trips to and from the project site.
Temporary increases in construction-related traffic, temporary road closures, emergency response
times, and other traffic, transportation, and navigation effects from project implementation were
determined to be less than significant for both alternatives. Alternative SB-7 would have
substantially less impact than SB-8 due to SB-7’s smaller construction footprint. The action
alternatives would have no effect on navigation.

ES.8.6.6 Air Quality

Emissions resulting from construction activities associated with study alternatives would have
short-term impacts on local air quality and would have negligible impacts on regional air quality.
Temporary construction-related emissions would be partially mitigated by reducing vehicle and
equipment emissions and implementing a fugitive dust plan. Regardless of the mitigation measures,
the temporary construction emissions produced would be significant and unavoidable.
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ES.8.6.7 Agriculture, Land Use, Socioeconomics

The No Action Alternative would have significant adverse effects on land use if levee failures
resulted in catastrophic flooding. Losses of property and agricultural production, and annual cost of
insurance to offset the losses present a significant financial burden, especially to low income
households. Under Alternatives SB-7 and SB-8, farmland in the direct footprint of the project would
be permanently converted to nonagricultural use; however, the conversion of agricultural land
would occur only in a narrow corridor adjacent to the existing levee. Overall, the project is intended
to preserve existing land use and socioeconomic conditions, especially for agriculture. Construction
activities would temporarily increase employment and personal income in the local area. Neither
Alternative SB-7 nor Alternative SB-8 is anticipated to result in significant adverse impacts on
agriculture, land use, or socioeconomics.

ES.8.6.8 Population, Housing, and Environmental Justice

Both Alternative SB-8 and SB-7 would require displacement of existing housing units. Alternative
SB-8 would affect more housing units than SB-7 because improvements would extend over a longer
reach of levee. Permanent acquisition, relocation, and compensation services would be conducted in
compliance with Federal and state relocation laws. In cases where project construction is
temporarily disruptive to nearby residents, assistance and compensation would be provided for
residents to relocate temporarily during construction activities. The alternatives being considered
would not result in disproportionately high and adverse effects on minority populations and
low-income populations from acquisition of homes because plenty of vacant homes exist within the
study area to serve as replacement housing.

ES.8.6.9 Vegetation and Wetlands

Project implementation would result in permanent loss of vegetation and wetlands. Under
Alternatives SB-8 and SB-7, as much as 42.00 acres and 24.40 acres of riparian woodland,
respectively, could be removed to conform to the Vegetation ETL. The project would include a
mitigation and monitoring plan to provide in-kind, offsite compensation for losses of vegetation and
jurisdictional waters and wetlands with the goal of no net loss.

ES.8.6.10  Wildlife

Construction activities would result in the injury, mortality, or disturbance of special-status and
common species, which could affect local populations. Implementation of mitigation measures and a
mitigation and monitoring compensation plan to avoid a long-term loss of riparian habitat would
minimize or avoid these impacts and reduce the effects to a less-than-significant level.

ES.8.6.11 Fish and Aquatic Resources

The project would have no effect on shaded riverine aquatic cover and critical habitat; however, due
to loss of floodplain riparian vegetation there may be effects on fish species protected under the
Endangered Species Act. Vegetation loss would be minimized and all activities would occur above
the ordinary high water mark on the waterside levee slopes and toe. Thus, the project is not
expected to have significant effects on fish and aquatic resources.
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ES.8.6.12 Visual Resources

Alternatives SB-8 and SB-7 could potentially result in significant visual effects in reaches with
sensitive viewers. The effect mechanism is primarily vegetation removal. In Reaches 12-17 near
Yuba City, about 220 trees would be removed to meet Vegetation ETL levee vegetation-free zone
requirements. Temporary significant unmitigable impacts on visual conditions would also result
from construction activities.

ES.8.6.13 Recreation

Access to recreational facilities along the Feather River would be restricted in areas where
construction is occurring. However, limitations on the use of recreation facilities would be short-
term and temporary. Vegetation removal may reduce visual values immediately along the levee, but
the effect on recreation would be less than significant. A substantial permanent change or reduction
in the availability of recreational opportunities would not occur as a result of either Alternative SB-7
or Alternative SB-8. Proposed habitat improvements at the Star Bend Conservation Area may
enhance recreation opportunities in the local area. The alternatives would not have any significant
permanent effects on recreation in the project area.

ES.8.6.14 Utilities and Public Services

Construction may damage drainage and irrigation systems and public utility infrastructure, resulting
in temporary disruptions to service. Coordination with drainage and irrigation systems users,
consultation with service providers, and implementation of appropriate protection measures would
minimize the possibility of any significant effects.

ES.8.6.15 Public Health and Environmental Hazards

Project implementation has the potential to slightly increase risks to the public during construction
through use of equipment and fuels, but the increased risk would be temporary. These risks would
be minimized by implementation of a SWPPP and the best management practices it contains to
control accelerated erosion, sedimentation, and other pollutants during and after project
construction.

ES.8.6.16  Cultural Resources

Cultural resources are known to exist throughout the planning area, including a number of
resources that appear eligible for inclusion in the National Register of Historic Places. These eligible
resources are called historic properties. Cultural resources, including historic properties, would be
disturbed and destroyed under Alternatives SB-8 and SB-7. While mitigation measures have been
identified, the mitigation may not reduce the impacts to less-than-significant levels.

ES.9 Tentatively Selected Plan Recommendation

The Assistant Secretary of the Army for Civil Works has approved, by memorandum dated May 7,
2013, an exception to National Economic Development (NED) policy for the Federal government to
recommend an LPP over the NED Plan, allowing recommendation of the LPP as the TSP at the NED
level of Federal cost share participation. The TSP is supported by the local sponsors and can be
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considered, in a multi-objective planning context, a comprehensive and complete Federal plan for
addressing flood risk and for the protection of public and life safety.

The preliminary recommendation of the District Engineer of Sacramento District, U.S. Army Corps of
Engineers, is that the TSP (Alternative SB-8) plan be authorized for implementation as a Federal
project. The estimated first cost of the TSP is $748,110,000 in October 2012 dollars. The estimated
Federal cost is $281,786,000 and the estimated non-federal cost is $466,324,000. Federal cost
participation is limited to the Federal cost of the NED Plan (SB-7). Annual operations and
maintenance, repair, replacement, and rehabilitation (OMRR&R) cost is estimated to be $454,000,
an increase of $22,000 over existing costs from existing OMRR&R commitments of the existing
levees. The estimated fully funded Federal first cost, based on projected inflations specified by
USACE budget guidance, is $868,800,000.

The non-federal sponsor portion of the estimated first cost is $466, 324,000. The non-federal
sponsor shall agree to provide all lands, easements, rights-of-way, relocations, and suitable borrow
and disposal areas. The non-federal sponsor shall also assume continued responsibility for
OMRR&R. The non-federal sponsor shall publicize floodplain information in the areas concerned
and provide this information to zoning and other regulatory agencies for their guidance and
leadership in preventing unwise future development in the floodplain.
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Executive Summary

Effect

Alternative

Significance

before Mitigation Mitigation Measure

Significance
after Mitigation

Flood Risk Management and Geomorphic Conditions

Effect FC-1: Change in Water Surface Elevations and | SB-8 and | No effect None required No effect

Flood Safety Attributable to Project Design SB-7

Effect FC-2: Increase in Channel Bed Incision and SB-8and | No effect None required No effect

Bank Erosion Attributable to Project Design SB-7

Effect FC-3: Decrease in Through- and Under- SB-8and | Beneficial None required Beneficial

Seepage SB-7

Effect FC-4: Decrease in Risk of Levee Failure as a SB-8and  Beneficial None required Beneficial

Result of Erosion or Seepage SB-7

Effect FC-5: Change in Stream Energy and SB-8and | No effect None required No effect

Modification of Floodplain Scour/Deposition SB-7

Effect FC-6: Alteration of the Existing Drainage SB-8and  Significant FC-MM-1: Coordinate with Owners and Operators, |Less than

Pattern of the Site or Area SB-7 Prepare Drainage Studies as Needed, and Remediate | significant

Effects through Project Design

Effect FC-7: Increase in Levee Slope Stability SB-8and | Beneficial None Required Beneficial
SB-7

Water Quality and Groundwater Resources

WQ-1: Effects on Surface Water Quality from SB-8and | Less than None required Less than

Excessive Turbidity or Total Suspended Solids SB-7 significant significant

WQ-2: Release of Contaminants into Adjacent SB-8and | Lessthan None required Less than

Surface Water Bodies from Construction-Related SB-7 significant Significant

Hazardous Materials

WQ-3: Effects on Groundwater or Surface Water SB-8and  Significant WQ-MM-1: Implement Provisions for Dewatering Less than

Quality Resulting from Contact with the Water SB-7 significant

Table

WQ-4: Effects on Groundwater Wells Due to Project SB-8 and | Less than None Required Less than

Encroachment SB-7 significant significant
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Significance Significance

Effect Alternative| before Mitigation Mitigation Measure after Mitigation
Geology, Seismicity, Soils and Mineral Resources
Effect GEO-1: Beneficial Change in Levee Stability SB-8and  Beneficial None required Beneficial

SB-7
Effect GEO-2: Increase Exposure of People or SB-8and | Lessthan None required Less than
Structures to Hazards Related to Strong Seismic SB-7 significant significant
Ground Shaking
Effect GEO-3: Cause Accelerated Erosion and SB-8and | Lessthan None required Less than
Sedimentation Resulting from Construction-Related | SB-7 significant significant
Ground Disturbance
Effect GEO-4: Cause Structural Damage and Injury  SB-8and | Less than None required Less than
Resulting from Development on Expansive Soils SB-7 significant significant
Effect GEO-5: Cause Accelerated Erosion and SB-8and | Lessthan None required Less than
Sedimentation Resulting from Use of Imported SB-7 significant significant
Borrow
Effect GEO-6: Loss, Injury, or Death from Slope SB-8and | Lessthan None required Less than
Failure at Borrow Sites SB-7 significant significant
Effect GEO-7: Cause the Loss of a Known Mineral SB-8and | Lessthan None required Less than
Resource of Regional or Local Importance as a SB-7 significant significant
Result of Construction of Proposed Project
Effect GEO-8: Cause the Loss of a Known Mineral SB-8and | Lessthan None required Less than
Resource of Regional or Local Importance as a SB-7 significant significant
Result of Placement of Proposed Project
Traffic, Transportation, And Navigation (Findings for Preferred Alternative in FRWLP Final EIS Applicable to Study Alternatives)
Effect TRA-1: Temporary Increase in Traffic SB-8and | Less than None required Less than
Volumes from Construction-Generated Traffic SB-7 significant significant
Effect TRA-2: Temporary Road Closures SB-8and | Less than None required Less than

SB-7 significant significant
Effect TRA-3: Increase in Safety Hazards SB-8and |Less than None required Less than
Attributable to Construction-Generated Traffic SB-7 significant significant
Effect TRA-4: Increase in Emergency Response SB-8and | Lessthan None required Less than
Times SB-7 significant significant
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Significance Significance
Effect Alternative before Mitigation Mitigation Measure after Mitigation
Effect TRA-5: Inadequate Parking Supply to Meet SB-8and | Lessthan None required Less than
Parking Demand for Construction Equipmentand | SB-7 significant significant
Construction Workers
Effect TRA-6: Disruption of Alternative SB-8and | Lessthan None required Less than
Transportation Modes as a Result of Temporary SB-7 significant significant
Road Closures
Effect TRA-7: Temporary Changes to Navigation SB-8and  No Effect None required No Effect
SB-7

Effect TRA-8: Damage to Roadway Surfaces during SB-8 and | Less than None required Less than
Construction of Facilities SB-7 significant significant
Air Quality and Climate Change
Effect AQ-1: Obstruction of an Applicable Air SB-8and |Less than None required Less than
Quality Plan SB-7 significant significant
Effect AQ-2: Exceedance of Applicable Thresholds | SB-8and | Significant AQ-MM-1: Provide Advance Notification of Significant and
for Construction Emissions SB-7 Construction Schedule and 24-Hour Hotline to unavoidable

Residents

AQ-MM-2: Implement Fugitive Dust Control Plan If

Unmitigated Emissions Exceed PM10 or PM 2.5

Thresholds

AQ-MM-3: Implement General Measures to Reduce

Emissions

AQ-MM-4: Implement Fleet-Wide Emission

Reductions for Large Off-Road Equipment

AQ-MM-5: Pay Required Fees to FRAQMD and

BCAQMD to Offset Annual Construction NOx

Emissions to Net Zero (0)
Effect AQ-3: Exceedance of the Federal General SB-8and | Lessthan None required Less than
Conformity Thresholds during Construction SB-7 significant significant
Effect AQ-4: Long-Term Operations and SB-8and | Lessthan None required Less than
Maintenance Emissions of ROG, NOx, and PM10 SB-7 significant significant
Effect AQ-5: Exposure of Sensitive Receptors to SB-8and |Lessthan None required Less than
Toxic Air Emissions SB-7 significant significant
Effect AQ-6: Exposure to Objectionable Odors from |SB-8and |Lessthan None required Less than
Diesel Exhaust SB-7 significant significant
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Effect

Alternative

Significance
before Mitigation

Mitigation Measure

Significance
after Mitigation

Effect CC-1: Increase in GHG Emissions during
Construction Exceeding Threshold

Effect CC-2: Conflict with an Applicable Plan, Policy,
or Regulation Adopted for the Purpose of Reducing
the Emissions of GHGs

Effect CC-3: Failure to Address Changes in Flood
Frequency and Floodwater Elevation Caused by
Global Climate Change

SB-8 and
SB-7

SB-8 and
SB-7

SB-8 and
SB-7

Less than
significant
Less than
significant

Less than
significant

CC-MM-1: Implement Measures to Minimize GHG
Emissions during Construction

None required

None required

Less than
significant
Less than
significant

Less than
significant

Noise(Findings for Preferred Alternative in FRWLP Final EIS Applicable to Study Alternatives)

NOI-1: Exposure of Sensitive Receptors to SB-8and  Significant NOI-MM-1: Employ Noise-Reducing Construction Significant and
Temporary Construction-Related Noise SB-7 Practices unavoidable
NOI-2: Exposure of Sensitive Receptors to SB-8and  Significant NOI-MM-2: Employ Vibration-Reducing Significant and
Temporary Construction-Related Vibration SB-7 Construction Practices unavoidable
Vegetation and Wetlands
Effect VEG-1: Disturbance or Removal of Riparian | SB-8and | Significant VEG-MM-1: Compensate for the Loss of Woody Significant and
Habitat as a Result of Project Construction SB-7 Riparian Trees unavoidable
VEG-MM-2: Install Exclusion Fencing and/or K-rails (Short-term)
along the Perimeter of the Construction Work Area
and Implement General Measures to Avoid Effects Less than
on Sensitive Natural Communities and Special- significant (Long-
Status Species term after
VEG-MM-3: Conduct Mandatory Contractor/Worker | establishment of
Awareness Training for Construction Personnel compensatory
VEG-MM-4: Retain a Biological Monitor mitigation)
Effect VEG-2: Loss of Wetlands and Other Waters of SB-8and | Significant VEG-MM-2: Install Exclusion Fencing and/or K-rails | Less than
the United States as a Result of Project Construction | SB-7 along the Perimeter of the Construction Work Area | significant
and Implement General Measures to Avoid Effects
on Sensitive Natural Communities and Special-
Status Species
VEG-MM-3: Conduct Mandatory Contractor/Worker
Awareness Training for Construction Personnel
VEG-MM-4: Retain a Biological Monitor
VEG-MM-5: Compensate for the Loss of Wetlands
and Other Waters
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Significance Significance

Effect Alternative before Mitigation Mitigation Measure after Mitigation
Effect VEG-3: Disturbance or Removal of Protected SB-8 and  Significant VEG-MM-1: Compensate for the Loss of Woody Less than
Trees as a Result of Project Construction SB-7 Riparian Trees significant

VEG-MM-2: Install Exclusion Fencing and/or K-rails

along the Perimeter of the Construction Work Area

and Implement General Measures to Avoid Effects

on Sensitive Natural Communities and Special-

Status Species

VEG-MM-3: Conduct Mandatory Contractor/Worker

Awareness Training for Construction Personnel

VEG-MM-4: Retain a Biological Monitor
Effect VEG-4: Potential Loss of Special-Status Plant | SB-8and | Significant VEG-MM-2: Install Exclusion Fencing and/or K-rails | Significant and
Populations Caused by Habitat Loss Resulting from | SB-7 along the Perimeter of the Construction Work Area | unavoidable
Project Construction and Implement General Measures to Avoid Effects

on Sensitive Natural Communities and Special-

Status Species

VEG-MM-3: Conduct Mandatory Contractor/Worker

Awareness Training for Construction Personnel

VEG-MM-4: Retain a Biological Monitor

VEG-MM-6: Retain Qualified Botanists to Conduct

Floristic Surveys for Special-Status Plants during

Appropriate Identification Periods

VEG-MM-7: Avoid or Compensate for Substantial

Effects on Special-Status Plants
Effect VEG-5: Introduction or Spread of Invasive SB-8and | Lessthan None required Less than
Plants as a Result of Project Construction SB-7 significant Significant
Effect VEG-6: Conflict with Provisions of an Adopted | SB-8 and | No effect None required No effect
HCP/NCCP or Other Approved Local, Regional, or SB-7
State Habitat Conservation Plan
Wildlife
Effect WILD-1: Potential Mortality of or Loss of SB-8and  Significant WILD-MM-1: Fence and avoid habitat of Antioch Less than
Habitat for Antioch Dunes Anthicid, Sacramento SB-7 Dunes Anthicid, Sacramento Anthicid, and significant
Anthicid, and Sacramento Valley Tiger Beetles Sacramento Valley Tiger Beetles and Implement

Protective Measures
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Significance Significance

Effect Alternative before Mitigation Mitigation Measure after Mitigation
Effect WILD-2: Potential Mortality or Disturbance of SB-8 and | Significant WILD-MM-2: Conduct VELB Surveys Prior to Less than
VELB and its Habitat (Elderberry Shrubs) SB-7 Elderberry Shrub Transplantation significant

WILD-MM-3: Implement Measures to Protect VELB

and its Habitat

WILD-MM-4: Compensate for Effects on VELB and

its Habitat
Effect WILD-3: Potential Mortality or Disturbance of SB-8 and | Significant WILD-MM-5: Conduct Preconstruction Surveys for | Less than
Western Pond Turtle SB-7 Western Pond Turtle and Monitor Construction significant

Activities if Turtles are Observed
Effect WILD-4: Potential Disturbance or Mortality of SB-8and | Significant WILD-MM-6: Avoid and Minimize Construction Less than
and Loss of Suitable Habitat for Giant Garter Snake | SB-7 Effects on Giant Garter Snake significant

WILD-MM-7: Compensate for Permanent Loss of

Suitable Giant Garter Snake Habitat
Effect WILD-5: Potential Loss or Disturbance of SB-8and  Significant WILD-MM-8: Conduct Vegetation Removal Activities | Less than
Nesting Swainson’s Hawk and Loss of Nesting and | SB-7 outside the Breeding Season for Birds significant
Foraging Habitat WILD-MM-9: Conduct Focused Surveys for Nesting

Swainson’s Hawk prior to Construction and

Implement Protective Measures during

Construction
Effect WILD-6: Potential Mortality or Disturbance of SB-8 and | Significant WILD-MM-8: Conduct Vegetation Removal Activities | Less than
Nesting Special-Status and Non Special-Status Birds | SB-7 outside the Breeding Season for Birds significant
and Removal of Suitable Breeding Habitat WILD-MM-10: Conduct Nesting Surveys for Special-

Status and Non-Special Status Birds and Implement

Protective Measures during Construction
Effect WILD-7: Potential Loss or Disturbance of SB-8and  Significant WILD-MM-8: Conduct Vegetation Removal Activities | Less than
Western Burrowing Owl and Loss of Nesting and SB-7 outside the Breeding Season for Birds significant
Foraging Habitat WILD-MM-11: Conduct Surveys for Western

Burrowing Owl prior to Construction and

Implement Protective Measures if Found

WILD-MM-12: Compensate for the Loss of Occupied

Western Burrowing Owl Habitat
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Significance Significance

Effect Alternative| before Mitigation Mitigation Measure after Mitigation
Effect WILD-8: Potential Injury, Mortality or SB-8and  Significant WILD-MM-8: Conduct Vegetation Removal Activities | Less than
Disturbance of Tree-Roosting Bats and Removal of | SB-7 outside the Breeding Season for Birds significant
Roosting Habitat WILD-MM-13: Identify Suitable Roosting Habitat for

Bats and Implement Avoidance and Protective

Measures
Effect WILD-9: Potential Injury, Mortality or SB-8and  Significant WILD-MM-14: Identify Suitable Shelter and Denning | Less than
Disturbance of Ringtail and Removal of Habitat SB-7 Habitat for Ringtail and Implement Avoidance and | significant

Protective Measures
Effect WILD-10: Disturbance to or Loss of Common SB-8 and  Significant WILD-MM-8: Conduct Vegetation Removal Activities | Less than
Wildlife Species and Their Habitats SB-7 outside the Breeding Season for Birds Significant

WILD-MM-9: Conduct Focused Surveys for Nesting

Swainson’s Hawk prior to Construction and

Implement Protective Measures during

Construction

WILD-MM-10: Conduct Nesting Surveys for Special-

Status and Non-Special Status Birds and Implement

Protective Measures during Construction
Effect WILD-11: Potential Disruption of Wildlife SB-8and | Less than None required Less than
Movement Corridors SB-7 significant significant
Fish and Aquatic Resources
Effect FISH-1: Loss or Degradation of Riparianand SB-8and | Less than None required Less than
SRA Cover, including Critical Habitat SB-7 significant significant
Effect FISH-2: Construction-Related Erosion SB-8and | Less than None required Less than
Resulting in Substantially Increased Sedimentation | SB-7 significant significant
and Turbidity
Effect FISH-3: Adverse Effects on Fish Health and SB-8and  Less than None required Less than
Survival Associated with Potential Discharge of SB-7 significant significant
Contaminants during Construction Activities
Effect FISH-4: Adverse Effects Caused by SB-8and | Less than None required Less than
Construction Equipment Noise and Vibration SB-7 Significant significant
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Significance Significance
Effect Alternative| before Mitigation Mitigation Measure after Mitigation
Agriculture, Land Use, and Socioeconomics
Effect AG-1: Temporary Conversion of Prime SB-8and | Lessthan None required Less than
Farmland, Unique Farmland, or Farmland of SB-7 significant significant
Statewide Importance to Accommodate
Construction Activities
Effect AG-2: Irretrievable Conversion of Prime SB-8and | Lessthan None required Less than
Farmland, Unique Farmland, or Farmland of SB-7 significant significant
Statewide Importance
Effect AG-3: Conflict with Existing Zoning for SB-8and  Less than None required Less than
Agricultural Use SB-7 significant significant
Effect AG-4: Conflict with Williamson Act Contract | SB-8and | Less than None required Less than
SB-7 significant significant
Effect AG-5: Loss of Agricultural Production SB-8and | Less than None required Less than
SB-7 significant significant
Effect LU-1: Conflict with Applicable Land Use Plan, SB-8and |Less than None required Less than
Policy, or Regulation SB-7 significant significant
Effect SOC-1: Temporary Increase in Study Area SB-8and  Beneficial None required Beneficial
Employment during Construction SB-7
Effect SOC-2: Conflict with Applicable SB-8and | Less than None required Less than
Socioeconomic Plan or Policy SB-7 significant significant

Population, Housing, and Environmental Justice (Findings for Preferred Alternative in FRWLP Final EIS Applicable to Study Alternatives)

Effect POP-1: Displacement of Existing Housing SB-8and | Significant POP-MM-1: Property Acquisition Compensation and | Less than

Units SB-7 Resident Relocation Plan significant

Effect EJ-1: Result in a Disproportionately High and SB-8and | Less than None required Less than

Adverse Human Health or Environmental Effecton | SB-7 significant significant

Minority Populations and Low-Income Populations

from Construction Activities

Visual Resources

Effect VIS-1: Result in Temporary Visual Effects SB-8and  Significant None available Significant and

from Construction SB-7 Unavoidable

Effect VIS-2: Adversely Affect a Scenic Vista SB-8 and | Significant None available Significant and

SB-7 Unavoidable
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Significance Significance
Effect Alternative before Mitigation Mitigation Measure after Mitigation
Effect VIS-3: Substantially Degrade the Existing SB-8and  Significant None available Significant and
Visual Character or Quality of the Site and Its SB-7 Unavoidable
Surroundings
Effect VIS-4: Create a New Source of Substantial SB-8and | Lessthan None required Less than
Light or Glare That Would Adversely Affect Day and | SB-7 significant significant
Nighttime Public Views
Recreation
Effect REC-1: Temporary Changes in Recreation SB-8and | Lessthan None required Less than
Opportunities during Construction SB-7 significant significant
Effect REC-2: Long-Term or Permanent Loss of SB-8and | Lessthan None required Less than
Recreation Opportunities in the Levee Corridor SB-7 significant significant
Utilities and Public Services (Findings for Preferred Alternative in FRWLP Final EIS Applicable to Study Alternatives)
Effect UTL-1: Potential Temporary Disruption of SB-8and | Significant UTL-MM-1: Coordinate with Water Supply Users Less than
Irrigation/Drainage Facilities and Agricultural and | SB-7 before and during All Water Supply Infrastructure | significant
Domestic Water Supply Modifications and Implement Measures to Minimize
Interruptions of Supply
Effect UTL-2: Damage of Public Utility SB-8 and | Significant UTL-MM-2: Verify Utility Locations, Coordinate with | Less than
Infrastructure and Disruption of Service SB-7 Utility Providers, Prepare a Response Plan, and significant
Conduct Worker Training

Effect UTL-3: Increase in Solid Waste Generation SB-8and | Lessthan None required Less than

SB-7 significant significant
Effect UTL-4: Increase in Emergency Response SB-8and | Lessthan None required Less than
Times SB-7 significant significant

Public Health and Environmental Hazards (Findings for Preferred Alternative in FRWLP Final EIS Applicable to Study Alternatives)

Effect PH-1: Temporary Exposure to or Release of | SB-8and  Significant Environmental Commitment: Stormwater Pollution |Less than
Hazardous Materials during Construction SB-7 Protection Plan significant
Effect PH-2: Exposure of the Environment to SB-8and  Significant Environmental Commitment: Stormwater Pollution |Less than
Hazardous Materials during Ground-Disturbing SB-7 Protection Plan significant
Activities PH-MM-1: Complete Phase I and Phase II (If
necessary) Environmental Site Assessment
Investigations and Implement Required Measures
PH-MM-2: Employment of a Toxic Release
Contingency Plan
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Significance Significance
Effect Alternative before Mitigation Mitigation Measure after Mitigation
Effect PH-3: Temporary Exposure to Safety Hazards SB-8 and | Significant PH-MM-3: Implementation of Construction Site Less than
from the Construction Site and Vehicles SB-7 Safety Measures significant
PH-MM-4: Implementation of an Emergency
Response Plan
Effect PH-4: Exposure of People or Structures to SB-8and  Beneficial None required Beneficial
Increased Flood Risk SB-7
Cultural Resources
CR-1: Effects on Identified Archaeological Sites SB-8and  Significant CR-MM-1: Perform Field Studies, Evaluate Identified | Significant and
Resulting from Construction of Levee SB-7 Resources and Determine Effects, and Develop unavoidable
Improvements and Ancillary Facilities Treatment to Resolve Significant Effects
CR-2: Potential to Disturb Unidentified SB-8and | Significant CR-MM-2: Implement a Cultural Resources Significant and
Archaeological Sites SB-7 Discovery Plan, Provide Related Training to unavoidable
Construction Workers, and Conduct Construction
Monitoring
CR-3: Potential to Disturb Human Remains SB-8and  Significant CR-MM-3: Monitor Culturally Sensitive Areas during | Significant and
SB-7 Construction, Follow State and Federal Law unavoidable
Governing Human Remains if Such Resources are
Discovered during Construction
CR-4: Direct and Indirect Effects on Built SB-8and  Significant CR-MM-4: Conduct Inventory of Built Environment | Significant and
Environment Resources Resulting from SB-7 Resources, Evaluate Identified Properties, Assess unavoidable
Construction Activities Effects, and Prepare Treatment to Resolve and
Mitigate Significant Effects
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Chapter 1
Study Information

1.1 Purpose of the Study and Need for the Project and Report

A high risk of flooding from levee failure threatens the public safety of approximately 95,000 people,
as well as property and critical infrastructure throughout the Sutter Basin study area. Past flooding
events have caused loss of life and extensive economic damages. Recent geotechnical analysis and
evaluation of past levee performance indicate the existing project levees, which are part of the
authorized Sacramento River Flood Control Project, do not meet current U.S. Army Corps of
Engineers (USACE) levee design criteria, and are at risk of breach failure at stages less than
overtopping of the levees.

The purpose of the Sutter Basin Pilot Feasibility Study is to investigate and determine the extent of
Federal interest in plans that reduce flood risk to the Sutter Basin in Sutter and Butte Counties. This
report: (1) assesses the risk of flooding; (2) describes a range of alternatives formulated to reduce
flood risk; and (3) identifies a tentatively selected plan (TSP) for implementation. This report
constitutes both a draft Feasibility Report that describes a USACE “pilot” planning process followed
to identify the TSP, and an Environmental Impact Report/Supplemental Environmental Impact
Statement (EIR/SEIS) required to comply with the National Environmental Policy Act (NEPA) and
the California Environmental Quality Act (CEQA). Following public and governmental agency review,
this draft report will be finalized and submitted to Headquarters, USACE, for review and approval,
then transmitted to Congress for recommended project authorization. Project construction is
dependent upon Congressional appropriation of funding for the Federal share of the project.

1.1.1 NEPA and CEQA Purpose and Need Statement

NEPA and CEQA specifically require a discussion of the purpose, need, and objectives of the
proposed project to facilitate an analysis of reasonable alternatives. Pursuant to Code of Federal
Regulations (CFR) Section, an EIS must include a statement that briefly specifies NEPA guidance
states that the purpose and need “shall briefly specify the underlying purpose and need to which the
agency is responding in proposing the alternatives, including the proposed action” (40 CFR Section
1502.13). CEQA and the CEQA Guidelines require a clearly written statement of objectives to guide
the lead agency in developing a reasonable range of alternatives and aid decision-makers in
preparing findings or a statement of overriding considerations.

The primary purpose of the Sutter Basin Project is to reduce overall flood risk to the Sutter Basin
study area consistent with the project goals and objectives and within the authorities of the USACE
Civil Works program and the authorities of the State of California and Sutter Butte Flood Control
Agency (SBFCA). A high risk of flooding from levee failure threatens the public safety of
approximately 95,000 people, as well as property and critical infrastructure throughout the Sutter
Basin study area. Past flooding events have caused loss of life and extensive economic damages.
Approximately 26,783 structures throughout the study area are at risk of flooding in a 100-year
event (1% annual chance of flooding). Recent geotechnical analysis and evaluation of past levee
performance indicate the existing project levees, which are part of the authorized Sacramento River
Flood Control Project, do not meet current USACE levee design criteria, and are at risk of breach
failure at stages less than overtopping of the levees. Recent geotechnical analysis and evaluation of
historical performance during past floods indicate the existing project levees within the study area
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do not meet USACE levee design criteria and are at risk of breach failure. Approximately 26,783
structures throughout the study area are at risk of flooding in a 100-year event (1% annual chance
of flooding).

1.2 Study Authority

The authority for USACE to study flood risk management (FRM) and related water resources
problems in the Sacramento River Basin, including the study area in Sutter and Butte Counties, is
provided in the Flood Control Act of 1962, Public Law No. 87-874, Section 209, 76 Stat. 1180, 1196
(1962). A portion of the authorization reads as follows:

The Secretary of the Army is hereby authorized and directed to cause surveys for flood control and
allied purposes...to be made under the direction of the Chief of Engineers, in drainage areas of the
United States..., which include the following named localities: Sacramento River Basin and streams in
northern California, draining into the Pacific Ocean for the purpose of developing, where feasible,
multi-purpose water resource projects, particularly those which would be eligible under the
provision of title III of Public Law 85-500.

1.3 Study Area

The 326-square-mile Sutter Basin is the study area. It is located in Northern California in Sutter and
Butte Counties. A substantial portion of the study area lies within the geographically named Sutter
Basin, which is a historic flood basin located between the Sacramento and Feather Rivers. The study
area is within the 14,000-square-mile Sacramento River watershed, as shown on Plate 1-1. The
study area, which is approximately 50 miles north of Sacramento, is bounded by the Feather River
on the east, the high ground of the Sutter Buttes on the west, the Sutter Bypass on the southwest,
and Cherokee Canal and the Butte Basin on the northwest and is shown on Plate 1-2. Existing levees
along the Feather River, Sutter Bypass, Cherokee Canal, and Wadsworth Canal, as well as the Butte
Basin, are features of the Sacramento River Flood Control Project (SRFCP). Authorized by the Flood
Control Act of 1917, the SRFCP incorporates features such as levees, weirs, and pumping facilities
into a system of leveed river channels and flood bypass channels to provide FRM benefits to the
Sacramento Valley.

The climate and geography of the Sacramento Valley combine to produce an area where regular
flooding is a natural occurrence. The Sacramento Valley is a semi-arid region with an annual rainfall
of approximately 18 inches. There are two distinct annual seasons, a hot dry summer and a cool wet
winter. Approximately 80% of the annual rainfall occurs from October to March. Just to the east of
the region lies the Sierra Nevada mountain range. Some areas in these mountains receive 100 inches
of precipitation annually. The snowpack in some regions can reach 300 inches, with resulting runoff
causing flooding problems in the Central Valley. Floodwaters potentially threatening the Sutter
Basin originate in the Feather River watershed or the upper Sacramento River watershed, above
Colusa Weir. These waterways have drainage areas of 5,920 and 12,090 square miles, respectively.
The study area is primarily rural, with extensive agricultural areas and low population density. The
total population within the study area is approximately 95,000. Yuba City, located on the west bank
of the Feather River, is the largest community in the study area with a population of approximately
67,000. The northern basin cities of Biggs, Gridley, and Live Oak are situated roughly along the
north-south railroad and State Route 99 corridors.
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The existing levees along the Feather River are set back some distance from the river channel,
allowing for a wide band of riparian vegetation of up to 1 mile wide. Within this area, south of Yuba
City, are the California Department of Fish and Wildlife’s Feather River Wildlife Management Area,
consisting of about 2,000 acres, and the Audubon Society’s 300-acre Bobelaine Sanctuary. The Sutter
National Wildlife Refuge operated by the U.S. Fish and Wildlife Service is located within and along
the Sutter Bypass and consists of about 3,000 acres along about 20 miles of riparian channels on
both sides of the interior of the bypass.

1.4 Study Sponsor and Participants

The non-federal project sponsors are the State of California Central Valley Flood Protection Board
(CVFPB), formerly the State Reclamation Board, and SBFCA. SBFCA is a joint powers agency formed
in September 2007 by Sutter and Butte Counties, the cities of Biggs, Yuba City, Gridley, and Live Oak,
and Levee Districts 1 and 9 of Sutter County to finance and construct regional levee improvement
projects. USACE originally executed a Feasibility Cost Sharing Agreement on March 20, 2000, with
the Reclamation Board. The agreement was amended on July 10, 2010, to include both the CVFPB
and SBFCA as non-federal sponsors.

1.5 History of Sutter Basin Investigations

The floods of 1986 and 1997 resulted in numerous levee failures within the Central Valley, including
those of the SRFCP, and raised concerns about the adequacy of the existing levee system. In
response, the State of California enacted the Central Valley Flood Protection Act in 2008 which, in
part, provided for the evaluation of existing levees and the development of a strategic plan, known
as the Central Valley Flood Protection Plan (CVFPP), to achieve new state standards for flood risk
reduction throughout the Central Valley. Recognizing the urgent need to improve the existing flood
protection system, the Act allows local urban flood improvement projects to be funded with state
bond funds in advance of the CVFPP.

The devastating floods of 1986 and 1997 also prompted Sutter County and the State of California
Central Valley Flood Protection Board to request assistance from USACE to investigate alternatives
to reduce future flood risks within Sutter County. The Sutter Basin Feasibility Study was initiated in
2000 with the CVFPB as the non-federal sponsor and Sutter County as the local sponsor. Initially, the
study area was delineated by the political boundary of Sutter County. A Feasibility Scoping Meeting
(FSM) was held in January 2005, but following the FSM, the study essentially became inactive due to
local funding limitations and local efforts to clarify the area of immediate concern.

Federal Emergency Management Agency (FEMA) flood insurance rate remapping and California
Senate Bill (SB) 5, which mandated the CVFPP (described in Section 1.7.3.1), sparked renewed local
interest to address flood risk-reduction measures within the Sutter Basin. SBFCA was formed in
2007 as a joint powers agency by the Counties of Butte and Sutter, the Cities of Biggs, Gridley, Live
Oak and Yuba City, and Levee Districts 1 and 9, with the authority to finance and construct regional
levee improvements. In 2010, Sutter Basin voters passed a $6.65 million per year assessment to
study and implement a project to reduce flood risks to the basin; the assessment rates are among
the highest in the state. This action was a strong public endorsement of the need for immediate
action to address the flood threat, particularly because the Sutter Basin is an economically
disadvantaged community under California guidelines and has higher than average unemployment.
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The initial Feasibility Cost Sharing Agreement for the Sutter Basin Feasibility Study was amended in
July 2010 to add SBFCA as a non-federal sponsor and the study area was changed from the county
boundary to an area that corresponds to the SBFCA boundary. In addition, SBFCA began to
aggressively pursue a program to strengthen the existing levees to provide increased flood risk
reduction to the Sutter Basin. SBFCA, in coordination with the CVFPB, is preparing design
documents for construction of improvements to strengthen the existing levees. SBFCA intends to
seek financial support from the California Department of Water Resources’ (DWR’s) Early
Implementation Program (EIP). SBFCA plans to initiate construction in 2013 to advance completion
of the Federal project that may be recommended and authorized as a result of the Sutter Basin
Feasibility Study. SBFCA is also planning to request credit for any construction they complete prior
to implementation of the Federal project under the provisions of Section 221 of the Flood Control
Act of 1970 Public Law No. 91-611, Section 221, 84 Stat. 1831(1970) (hereinafter Section 221), as
amended.

1.6 Pilot Study

The Sutter Basin Feasibility Study was one of the first studies selected for inclusion in the National
Pilot Program in February 2011. The pilot initiative provides an opportunity to test principles that
were developed by a workgroup of planning and policy experts from USACE and the Office of the
Assistant Secretary of the Army for Civil Works (ASA[CW]), referred to as the 17+1 Team, for the
purpose of modernizing the Civil Works Planning Program to better address the many water
resource challenges facing the nation. The goal of the revised study paradigm is a more predictable
and efficient process that significantly lessens the time required to complete a feasibility study.

The study process relies on sound professional engineering, economics, and environmental
judgment and analyses, and focuses the amount and type of data collected and analysis on the risk
and consequences of the decisions being made. Costs and benefit estimates used for the initial steps
of the planning process are based on an appropriate level of detail for screening of draft alternatives
to a final array of alternatives. For the Sutter Basin Pilot Feasibility Study (SBPFS), the appropriate
level of detail was selected considering that comparative cost estimates are more accurate than
absolute cost estimates. The range of confidence in cost and benefit estimates is presented in the
comparison of alternatives; however, only mean estimates are presented in the study. More detailed
total cost estimates were prepared for the evaluation of the final array of alternatives leading to the
identification of the TSP.

The new study paradigm recognizes that no single factor, including net national economic
development benefit, should provide the basis for the USACE decision for a recommendation for
Federal investment. Alternative comparison and selection recognizes that there is no single “best”
plan, and there are a variety of approaches (quantitative and qualitative) to multi-criteria decision
making.

1.7 Related Projects and Studies

1.7.1 Sacramento River Flood Control Project

The history of the Sacramento River Flood Control Project (SRFCP) dates back to the mid 1800’s

with the initial construction of levees along the Sacramento, Feather, Yuba, and American rivers. The
early history of the system was characterized by trial and error, with initial construction followed by
a levee failure, followed by improvements (strengthening and/or raising), followed by another levee
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failure, etc. This continued until 1910, when the California Debris Commission produced a
comprehensive plan for controlling the floodwaters of the Sacramento River and its tributaries,
known as the “Jackson Report.” This comprehensive project was first authorized by the California
Legislature in the Flood Control Act of 1911, which also established the California Reclamation
Board which was empowered to approve plans for the construction of levees along the Sacramento
River or its tributaries or within any of the overflow basins. The comprehensive plan of
improvement was authorized by the U.S. Congress in the Flood Control Act of 1917, Public Law No.
64-367, Section 2, 39 Stat. 948, 949-950 (1917) Public Law 64-367, HR 14777) Chapter 144, Section
2, 39 Stat. 948, 949-950 (1917), which authorized Federal participation with the State of California
in construction of the flood control system.

Federal participation in the SRFCP began shortly after authorization in 1917 and continued for
approximately 40 years. The completed flood control system was documented in 1957 in a design
memorandum, referred to as the 1957 Profile, which included design water surface profiles based
originally upon the flow characteristics of the flood events of 1907 and 1909. To this day, these are
the profiles which govern the operations and maintenance requirements of the levee system. Table
1-1 provides the estimated mean annual chance of exceedance (ACE) for the design flows specified
in each reach. The design flow changes at tributary inflows.

Table 1-1. SRFCP Authorized Design Flow Estimated Annual Chance of Exceedance

Stream & Reach

Authorized Design Flow (CFS)  Annual Chance of Exceedance

Feather River

Oroville to Honcut Creek 210,000 0.4% (1/250)

Honcut Creek to Yuba River 210,000 0.4% (1/250)

Yuba River to Bear River 300,000 0.8% (1/125)

Bear River to Sutter Bypass 320,000 2% (1/50)
Sutter Bypass

Meridian to Wadsworth Canal 150,000 2% (1/50)

Wadsworth Canal to Tisdale Weir 155,000 2% (1/50)

Tisdale Weir to Feather River 180,000 3% (1/70)

Feather River to Sacramento River 380,000 5% (1/25)
Wadsworth Canal

Tributary Specific Storm Centering 1,500 30% (1/3)
Cherokee Canal

Western Canal to Afton Road 11,500 5% (1/25)

The SRFCP is designed to keep flows from frequent flood events within the river and convey and to
divert larger flows floods into the Yolo and Sutter bypass system. The Sutter Bypass, part of the
SRFCP borders the study area on the southwest, receives flood flows from the Sacramento River,

Feather River, and Butte Basin.

Central Valley Flood Protection Board (CVFPB) is responsible for operations and maintenance of the
SRFCP levees. Under the oversight of the CVFPB the SRFCP levees within the Sutter Basin study area
are maintained by three different local maintenance agencies: the California Department of Water
Resources, Sutter maintenance yard; Levee District 1; and Levee District 9. The levees are
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maintained in accordance with a Standard Operations and Maintenance Manual for the Sacramento
River Flood Control Project prepared by USACE.

1.7.2 Advance Work by Local Interests in Study Area

Non-federal interests have completed construction of a local project, and are actively pursuing a
second, to strengthen the existing SRFCP levees in advance of construction of a Federally authorized
project. These non-federal interests are seeking credit for the local work to be applied toward the
local cost share of the Federal project. The two non-federal projects are discussed below.

As required by Section 14 of the Rivers and Harbors Act of 1899, 33 United States Code Section 408
(hereinafter Section 408) temporary or permanent alteration, occupation, or use of any public
works, including levees, for any purpose is allowable only with the permission of the Secretary of
the Army. Under the terms of Section 408, any proposed modification to an authorized Federal levee
project, such as the existing levees in the study area that are part of the SRFCP, requires a
determination by the Secretary that the proposed alteration, permanent occupation, or use of a
Federal project will not be injurious to the public interest and will not impair the usefulness of the
levee. The authority to make this determination and approve modifications to Federal works under
Section 408 has been delegated to the Chief of Engineers, USACE.

Section 104 of the Water Resources Development Act of 1986, Public Law No. 104-303, Section 104,
110 Stat. 3658 (1996) (hereinafter Section 104) and Section 221 provide authorization for non-
federal sponsors to apply the cost of local advanced work to the required local contribution for the
Federal project. Section 104 authorizes credit for local work accomplished prior to authorization of
the Federal project, provided that the Assistant Secretary of the Army (Civil Works) (ASA(CW)) has
approved the proposed work prior to initiation of construction, and that the locally constructed
work is compatible with the Federal project. Section 221 authorizes in-kind credit for local work
accomplished after execution of an agreement with the ASA(CW). If the non-federal sponsors
propose to undertake construction prior to execution of the Project Partnership Agreement (PPA),
an in-kind Memorandum of Understanding must be executed; however, any work undertaken by a
non-federal sponsor pursuant to an in-kind memorandum of understanding (MOU) is at its own risk
and responsibility. Credit will be applied only in accordance with the PPA and only for local work
that is determined to be integral to the authorized Federal project.

1.7.2.1 Star Bend Setback Levee Project

Levee District 1 has completed construction of 3,400 feet of setback levee along the Feather River in
the vicinity of Star Bend, approximately 7 miles south of Yuba City, under DWR’s EIP. EIPs are for
the construction of projects that rehabilitate, reconstruct, replace, improve, or add to the facilities of
the State Plan of Flood Control (SPFC). DWR provides bond funds to cost share for early
implementation of State-Federal system modifications for FRM. The Star Bend Setback Levee Project
replaced a critical section of the right bank of the Feather River levee system to address critical
through-seepage, under-seepage, and flow constriction issues and returned about 50 acres of land to
the floodplain. Construction was completed in 2010. Levee District 1 received Section 408 approval
for the project in June 2009. Section 104 credit consideration for the local project was approved by
the ASA(CW) in June 2010, prior to initiation of construction.

In addition to providing for potential credit, Section 104 also has a significant effect on the study
process and on the establishment of study parameters. The legislation and USACE implementation
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guidance (ER 1165-2-29) provide that the benefits and costs of the local work must be considered in
the economic evaluation of the potential Federal project. Thus, the identification and evaluation of
project alternatives is to proceed without the consideration of the work performed by local
interests; i.e., the local work approved by the ASA(CW) for potential credit would be considered as a
potential measure/alternative and would not be considered as part of the without-project condition.
Section 104 requires the consideration of the costs and benefits of a proposed project the costs and
benefits produced by any project approved for Section 104 credit consideration. Accordingly, the
locally completed Star Bend Setback Levee is not considered to be part of the Sutter Basin “without-
project condition.” In other words, for the purpose of identification of the Federal interest in a
potential project, it is assumed that the locally constructed Star Bend setback levee project is not in
place.

1.7.2.2 Feather River West Levee Project

SBFCA is proposing to construct a levee improvement project along the Feather River West Levee
under DWR'’s EIP. The Feather River West Levee Project (FRWLP) would involve the construction of
slurry walls, stability berms, and seepage berms to remediate the identified geotechnical problems,
including through-seepage, under-seepage, and embankment instability, for about 41 miles of the
existing Feather River project levees from Thermalito Afterbay south to a point approximately 4
miles north of the Feather River-Sutter Bypass confluence. The FRWLP is a distinct project
formulated independently and separate from the Federal Sutter Basin pilot project. The FRWLP is
intended to advance the implementation of local flood risk-reduction measures in conjunction with
implementation of a Federal project. Subject to the availability of EIP funding, SBFCA anticipates
being able to initiate construction of the FRWLP in 2013, in advance of the authorization and
construction of the Federal project. SBFCA in conjunction with the CVFPB plans to seek in-kind
credit under the provisions of Section 221 of the Flood Control Act of 1970, as amended, to be
applied towards the required non-federal cost of the Sutter Basin project recommended in this draft
report. The FRWLP has not been constructed, and construction of the FRWLP has not been assumed
for the identification and evaluation of alternatives for this report.

1.7.3 Systemwide Studies

1.7.3.1 Central Valley Flood Protection Plan

California Senate Bill 5 (SB 5) required that DWR and the California Flood Protection Board (Flood
Board) address flooding problems in the Central Valley and report to the Legislature in 2012 with
updates every 5 years. In response to SB 5, the State initiated the CVFPP to develop a comprehensive
approach to flood management and related problems. In accordance with SB 5, the CVFPP requires
“200-year level of protection” for urban and urbanizing areas by the year 2025 for further
development to be permitted. The Flood Board approved the CVFPP in July 2012. The CVFPP
proposed a state systemwide investment approach for improving the State-Federal flood risk
reduction system to meet the new standard, while addressing ecosystem and other water-related
objectives. This approach permits modification or improvement of existing facilities of the SPFC,
construction of new facilities, and opportunities for ecosystem improvements within the SPFC.

The State is undertaking basin-wide feasibility studies for the Sacramento River Basin and the San
Joaquin River Basin. The conceptual proposals of the 2012 CVFPP will be further evaluated for
technical and economic feasibility in the basin-wide studies. The results of various regional planning
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efforts being undertaken by local interests will also be evaluated for inclusion. Results of these two
studies will be reported in the CVFPP 2017 Update.

The Sutter Basin is part of the Sacramento River Basin and as such is included in the systemwide
evaluation of the Central Valley Flood Protection Plan. The Sutter Basin feasibility study has
maintained close coordination with the Central Valley Flood Protection Plan.

1.7.3.2 Central Valley Integrated Flood Management Study

The Central Valley Integrated Flood Management Study (CVIFMS) is a continuation of the
Sacramento-San Joaquin River Basins, California Comprehensive Study. The CVIFMS is intended to
determine Federal interest and provide the Federal support for the CVFPP vision of improved FRM
in the Central Valley. The study will provide parallel technical and policy support to the CVFPP
study, basin-wide feasibility studies, and pertinent regional planning efforts where applicable. In
addition, the CVIFMS could potentially include investigations of and recommendations for Federal
actions in Section 408 projects in which the USACE does not have a Federal interest. As part of the
Planning Modernization Initiative, the study was re-scoped to reduce the focus to the Sacramento
River Basin and the system-based improvement components proposed in the state systemwide
investment approach.

1.8 Scope of the NEPA/CEQA Effect Analysis

As noted in Section 1.1, this report integrates into a single document both plan formulation and
NEPA/CEQA effect assessment. As described in Section 1.7.2.2, the FRWLP is separate from but
related to the SBPFS. The FRWLP is a local and State led project that is proposed by SBFCA to
remediate the highest flood risk deficiencies for the urban portions of the Sutter Basin in advance of
a potential Congressional authorization and appropriation of a Federal project. SBFCA is striving to
initiate construction of the FRWLP in 2013.

In December 2012, USACE released for public review a Draft EIS/EIR for the FRWLP, State
Clearinghouse No. 2011052062. The Draft EIS/EIR addressed SBFCA’s proposal to construct the
FRWLP. Following release of the Draft EIS/EIR, the NEPA and CEQA processes were separated and a
stand-alone EIS and a stand-alone EIR was prepared. SBFCA has certified and adopted its Final EIR
and filed a Notice of Determination. The Final EIS is currently being circulated by USACE for public
comment.

SBFCA is requesting permission from USACE pursuant to Section 408 for alteration of Federal
project levees. SBFCA is also seeking a permit under Clean Water Act Section 404 for placement of
fill in jurisdictional waters of the United States; and Section 10 of the Rivers and Harbors Act for
work performed in, over, or under navigable waters of the United States. The FRWLP Final EIS
addressed alternatives that are similar to those being evaluated in this integrated draft report. For
purposes of identifying the project proposed for Federal authorization, and because the FRWLP
Final EIS analyzed a project whose reach and environmental impacts are similar to those of the
SBPFS, the actions proposed in the FRWLP Final EIS have been supplemented to include work
associated with the SBPFS, including an additional reach of levee improvements and impacts on
vegetation. Consequently, this document supplements the analyses and conclusions reached by
USACE in the FRWLP Final EIS.
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Therefore, the scope of the NEPA/CEQA effect analysis in this document focuses on the additional
effects that would result from Federal construction. Accordingly, this document is intended to
supplement the analysis in the FRWLP Final EIS, incorporating by reference, where appropriate,
information, analyses, and conclusions contained in the FRWLP Final EIS. This integrated EIR/SEIS
will refer to the FRWLP Final EIS, as appropriate, to avoid unnecessary duplication.

Incorporation by reference is encouraged by both NEPA (40 CFR Section 1502.21) and CEQA (14
California Code of Regulations Section 15150) to eliminate repetitive discussions of the same issues.
Council on Environmental Quality regulation 40 CFR § 1502.21 states:

Agencies shall incorporate material into an environmental impact statement by reference when the
effect will be to cut down on bulk without impeding agency and public review of the action. The
incorporated material shall be cited in the statement and its content briefly described. No material
may be incorporated by reference unless it is reasonably available for inspection by potentially
interested persons within the time allowed for comment.

Both NEPA and CEQA require citation to and a brief summary of the referenced material, as well as
information about the public availability of the incorporated material. CEQA also requires citation of
the state identification number of the EIRs cited.

The FRWLP Final EIS, where specifically noted, is summarized throughout this integrated EIR/SEIS.
The FRWLP Final EIS is available on USACE’s Web site at http://www.spk.usae.army.mil and
SBFCA’s Website at http://www.sutterbutteflood.org.

1.9 Planning Process and Report Organization

The planning process, which this Pilot Study followed, consists of six major steps: (1) specification of
water and related land resources problems and opportunities; (2) inventory, forecast, and analysis
of water and related land resources conditions within the study area; (3) formulation of alternative
plans; (4) evaluation of the effects of the alternative plans; (5) comparison of the alternative plans;
and (6) selection of the TSP based upon the comparison of the alternative plans.

This report is an integrated Pilot Feasibility Draft Report, and EIR/SEIS. As such, it documents the
six-step water resources planning process and meets the requirements of NEPA and CEQA to
analyze and disclose potential environmental impacts and mitigation and to inform planning and
decision-making. Table 1-2 documents how the USACE’s planning process and the NEPA/CEQA
process are coordinated. Those chapters or sections required by NEPA and CEQA are indicated by an
asterisk in the Table of Contents. The chapter headings and order in this report generally follow the
outline of an EIR/SEIS. The report chapters relate to the six steps of the planning process as follows:

e Chapter 2, Need for and Objectives of Action, covers the first step in the planning process
(specification of water and related land resources problems and opportunities). It also covers
the second step of the planning process (inventory and forecast) to the extent necessary to
establish the future “without-project condition” prior to development of the alternatives.

e Chapter 3, Plan Formulation, is the heart of the report and is, therefore, placed before the more
detailed discussions of resources and effects. It covers the third step in the planning process
(formulation of alternative plans), the fifth step (comparison of alternative plans), and the sixth
step (selection of the recommended plan based upon the comparison of the alternative plans).

e Chapter 4, Affected Environment and Environmental Consequences, covers the second step of the
planning process (inventory, forecast and analysis of water and related land resources) in
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greater detail than what was provided in Chapter 2. Chapter 4 also covers the fourth step of the
planning process (evaluation of the effects of the alternative plans).

e The remaining chapters discuss public involvement, review, and consultation (Chapter 5);
describe compliance with applicable laws, policies, and plans (Chapter 6); present a description
of the recommended plan (Chapter 7); present the study recommendation (Chapter 8); list the
report preparers (Chapter 9); list the recipients of the draft feasibility report (Chapter 10); and
list of references (Chapter 12). A list of acronyms and abbreviations and a glossary of terms
precede Chapter 1. An index is found in Chapter 11.
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Table 1-2. Comparison and Coordination of USACE Planning, Pilot Study Process, and NEPA/CEQA Processes

USACE Planning Process

Sutter Basin Pilot Study Milestones

NEPA/CEQA Process

Step 1. Identify Problems and
Opportunities

Step 2. Inventory and Forecast

Scoping Phase
Decision Point 1: Federal Interest Decision

Publish Notice of Intent (NOI)/Notice of Preparation (NOP)2

Conduct scoping processP

Prepare Statement of Purpose and Need/Project Objectives
Describe existing and future without-project conditions

Step 3. Formulate Alternatives

Step 4. Evaluate Alternatives

Step 5. Compare Alternatives

Analysis Phase
Decision Point 2: Tentatively Selected Plan

Identify reasonable alternatives

Evaluate impacts
Develop mitigation

Compare alternatives

Step 6. Select Alternative

Review Phase
Decision Point 3: Civil Works Review Board

Draft EIR/SEIS: public notice and 45-day public review

Confirmation Phase

Decision Point 4: USACE Chief’s Report
ASA(CW) Transmits Chief’s Report to OMB
ASA(CW) Transmits Chief’s Report to Congress
Congressional Authorization

Final EIR/SEIS: respond to public comments

Final EIR/SEIS: public notice and 30-day public review

Record of Decision (ROD)/Notice of Determination (NOD)

Notes:

a On May 20, 2011, USACE published a NOI in the Federal Register (Vol. 76, No. 98) and SBFCA published a NOP with the State Clearinghouse.
b Public Scoping Meetings were held jointly by USACE and SBFCA for the SBFPS and FRWLP on June 27, 2011 and June 28, 2011.

ASA(CW) = Assistant Secretary of the Army (Civil Works)
OMB = Office of Management and Budget

Sutter Basin Pilot Feasibility Study
Environmental Impact Report/

1-13

Supplemental Environmental Impact Statement

Draft Report
June 2013







Chapter 2
Need For and Objectives of Action

The USACE planning process follows the six-step process defined in the “Economic and Environmental
Principles and Guidelines for Water and Related Land Resources Implemental Studies”, also known as
the Principles and Guidelines, issued by the Water Resources Council on March 10, 1983 (ER 1105-2-
100). This chapter describes the results of the first step of the planning process, which is the
identification of problems and opportunities to be addressed by the Sutter Basin Pilot Feasibility Study
(SBPFES). Planning objectives and constraints are also presented.

2.1 Problems and Opportunities

The following key problems were identified by the study team and concerned stakeholders.

2.1.1 Flooding Problems

Problem: A high risk of flooding from levee failure threatens the public health and safety of
approximately 95,000 people residing within the study area.

The entire Sutter Basin study area receives flood risk management (FRM) benefits from the authorized
Sacramento River Flood Control Project (SRFCP) and upstream reservoirs on the Sacramento, Feather, and
Yuba Rivers. However, the study area is still at a high risk of flooding. From 1950 to 2011 extensive flood
fighting occurred in the study area during 19 flood events. The flood of 1955 resulted from a nighttime
levee failure on the right bank of the Feather River just below Yuba City. Additional levee failures occurred
during the floods of 1986 and 1997 on the Yuba, Feather, and Bear Rivers, which are adjacent to the Sutter
Basin and have levees similar in construction to those surrounding the Sutter Basin.

The primary risk of flooding in the Sutter Basin has been determined to be geotechnical failure of the
existing project levees, and not hydrologic or hydraulic factors that result in levee overtopping. Recent
geotechnical analysis and evaluation of historical performance during past flood events have resulted
in a greater understanding of under-seepage and a revision of levee design criteria. Geomorphologic
and geotechnical studies have identified subsurface features, such as former river channels, meanders,
and oxbows. These features are likely to contain coarse-grained pervious soils (i.e., sands and gravels).
The potential for seepage problems to occur along the existing levees in the project area is created by
discontinuous layers of coarse-grained pervious soils. These are found at varying depths of up to 80
feet. During high-water events, water from the river can enter the pervious soil layers and then move
laterally through these layers and under the levee. Excessive seepage can erode soil within the levee
and lead to a rapid collapse and subsequent breach. Historically, foundation conditions were
evaluated assuming homogeneous materials, but the floods of 1986 and 1997 and the resulting levee
failures throughout the Central Valley resulted in a revision of the criteria for the evaluation of under-
seepage. The risk of levee failure is not due to design deficiency or to lack of 0&M of the existing
levees, but to a better understanding of the mechanics of under-seepage in the Central Valley. The
project levees within the study area do not meet current USACE levee design criteria and are at risk of
breach failure at stages considerably less than levee crest elevations. This is evidenced by historical
levee boils and heavy seepage at river stages less than design flows. Table 2-1 summarizes the
estimated performance of the existing levees with and without geotechnical fragility (the risk of poor
geotechnical performance of the levee at a given water surface elevation or flood frequency) to show
the significance of the geotechnical condition of the levees in overall levee performance.
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Table 2-1. Performance of Existing Levees

Need For and Objectives of Action

Median Flood Frequency Assurance? with Fragility Assurance? without Fragility
Upper Feather River (Index Point FR8.0R)
10% (1/10) 0.82 0.99
1% (1/100) 0.58 0.99
0.5% (1/200) 0.48 0.86
Lower Feather River and Sutter Bypass (Index Point FR3.0R)
10% (1/10) 0.94 0.99
1% (1/100) 0.84 0.99
0.5% (1/200) 0.68 0.80

a Assurance is the probability that a given flood event will not result in levee failure

Various without-project floodplain levee breach scenarios were developed and evaluated for the
study area. Plate 2-1 is a composite of the 10% (1/10) Annual Chance Exceedance (ACE) floodplain
for the entire study area, and shows inundation from any flood source that would not meet a risk and
uncertainty based assurance criteria as discussed in the Hydraulic Design Appendix C. The levee
segments with assurance values that do not meet the criteria for the given mean annual chance
exceedance flood and where breach inundation was included in the composite map were assumed
are shown as red dots. Major urban centers of Yuba City, Biggs, Gridley, and Live Oak are within the
10% (1/10) ACE floodplain and are considered at high flood risk, as are most of the identified
evacuation routes in the study area.

Geotechnical related issues such as under-seepage breach failures result in large volume flood flows
at high velocities that are sudden and unpredictable. These failures have minimal warning time and
minimal time for effective implementation of evacuation and emergency plans. Study area flood
events generally occur during the winter months when colder air and water temperatures
significantly increase the risk of death by exposure. The risk probability of unexpected levee failure
coupled with the consequence of basin-wide flooding presents a continued threat to public safety,
property, and critical infrastructure in the Sutter Basin.

Problem: Urban and rural areas within the Sutter Basin are subject to damages from flooding.

As shown in Figure 2-1, the topographic surface elevations (excluding the high ground of Sutter
Buttes) range from 110 feet NAVD88 in the northeast to 30 feet NAVD88 in the southwest, creating
deep floodplain pooling in the southern basin.

As discussed previously, multiple levee breach scenarios were modeled along the Feather River and
Sutter Bypass to assist in the analysis of the study problems. Floodplains resulting from levee
breaches differ significantly in nature depending on the location of the breach as illustrated in Figure
2-2.Simulated breaches along the northern portion of the Feather River flood the northern basin in a
shallow northeast to southwest flooding flow. Breaches from the Sutter Bypass and southern most
portion of the Feather River only flood the deeper southern basin and do not impact the northern half
of the basin. Figure 2-3 shows the composite 1% ACE floodplain for the Sutter Basin.

Based upon the 2010 Census, the population of the Sutter Basin is estimated to be 95,360 and
distributed as shown in Table 2-2.
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Figure 2-3. 1% ACE Without-Project Floodplain

Table 2-2. Population Within Study Area

Economic Impact Area Population
Town of Sutter 250
Yuba City Urban 67,370
Biggs Urban 1,760
Gridley Urban 6,380
Live Oak Urban 8,360
Sutter County Rural 6,340
Butte County Rural 4,900
TOTAL 95,360

An economic inventory was assembled following standard USACE methods. For the study area, a base
geographic information system (GIS) inventory with parcel attribute data was provided by the local
sponsor for both Sutter and Butte Counties. Field visits were conducted to collect and validate the
base inventory data. Parcels with structures were categorized by land use and grouped into
residential, commerecial, industrial or public categories. The value of damageable structures was
estimated based on depreciated replacement values. The total value of the existing damageable
property (structures and contents) within the Sutter Basin study area is estimated at $6.9 billion
(October 2011 prices) as shown on Table 2-3. Table 2-4 displays the structural inventory by land use
category. Total study area without project expected annual damages are approximately $108 million.
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Table 2-3. Value of Damageable Property (Values in $1,000’s)

Economic Impact Structures and Contents within 0.2% (1/500) ACE Floodplain

Area Commercial Industrial Public Residential Total

Biggs 6,600 2,400 0 74,600 83,600
Gridley 72,200 51,900 3,500 286,800 414,300
Live Oak 25,600 3,700 42,000 319,900 391,200
Yuba City 1,054,800 417,800 334,400 3,593,600 5,400,700
Rural Butte County 3,900 45,700 0 200,300 249,800
Rural Sutter County 9,000 39,600 18,500 275,000 342,200
Total 1,172,200 561,000 398,500 4,750,100 6,881,900

Table 2-4. Structural Inventory-Existing Conditions

Number of Structures within 0.2% (1/500) ACE Floodplain

Economic

Impact Area Commercial Industrial Public Residential TOTAL
Biggs 18 1 0 586 605
Gridley 81 7 4 1,931 2,023
Live Oak 51 5 23 2,088 2,167
Yuba City 872 210 122 18,760 19,964
Town of Sutter 0 0 0 0 0
Rural Butte County 10 16 0 1,242 1,268
Rural Sutter County 10 29 8 1,162 1,209
TOTAL 1,042 268 157 25,769 27,236

The December 1955 flood was the most damaging flood recorded to date in the basin, based on loss
of lives and damages. Simultaneous peaks occurred on the Feather and Yuba Rivers, with the peak
flow on the Feather River at Oroville gage estimated at 230,180,000 cubic feet per second (cfs), and a
peak flow of about 155,000 cfs measured at the Marysville gage on the Yuba River. There was no
upstream dedicated flood storage at Oroville Dam and Reservoir on the Feather River or New
Bullards Bar Dam and Reservoir on the Yuba River at the time of the event because those facilities
had not been constructed yet. At midnight December 24, the right bank Feather River levee at Yuba
City had a geotechnical failure about 2 miles downstream of the mouth of the Yuba River at Shanghai
Bend (Figure 2-4). The left bank levee of the Feather River also broke near Nicolaus. Marysville’s
levees were threatened. The resulting flooding inundated about 100,000 acres of land, including 95%
of Yuba City. Thirty-eight people were killed in the Yuba City area, and two were killed in the Nicolaus
area. About 3,300 homes were flooded; 6,000 cattle were killed; and more than 30,000 people were
evacuated and rescued. Flood damage was estimated at $50.5 million in 1955 dollars. The flooded
communities and lives of thousands of residents were disrupted for several months as the basin
recovered from the flood.
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Figure 2-4. 1955 Levee Failure at Shanghai Bend

The 1986 event consisted of a closely spaced series of large storms. On February 20, while the
Feather and Yuba Rivers were receding, a section of levee near the community of Linda had a
geotechnical failure. About 24,000 people were evacuated. One person died; 32 people were injured;
855 homes and 150 businesses were destroyed; and 3,000 homes and 150 businesses were damaged.
Flood damages were estimated at $95 million in 1986 dollars.

The January 1997 flood was the largest in northern California since measured records began in 1906.
The flood was notable in the sustained intensity of rainfall, volume of floodwater, and areal extent—
from the Oregon border to the southern end of the Sierra Nevada. Over the 3-day period around New
Year’s Day, warm moist winds from the southwest blowing over the Sierra Nevada poured more than
30 inches of rain onto watersheds that were already saturated by one of the wettest Decembers on
record. Levees throughout the SRFCP sustained moderate to heavy damage. A geotechnical-related
break in the left bank Feather River levee near the community of Arboga occurred on January 2,
1997, prompting the evacuation of about 15,000 people from Linda and Olivehurst. Nearly 50,000
inhabitants of Yuba City, Marysville, and surrounding areas were evacuated because of fears over
possible additional levee failures. Two additional breaks did occur on the right bank of the Bear River
near the State Route 70 bridge outside the study area.

2.1.2 Opportunities

Opportunity: Reduce the risk of flooding and flood damages through the least environmentally
damaging structural or non-structural method.

There is an opportunity to reduce the risk to public safety and damages due to flooding from the
Feather River and from the Sutter Bypass.
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Opportunity: Reduce the residual risk to public health and safety by structural or non-
structural methods.

There is an opportunity to reduce the risk to public health and safety through the protection of
critical health and safety infrastructure.

Opportunity: Sustain and improve aquatic, riparian, and adjacent terrestrial habitats in
conjunction with FRM features.

There is an opportunity to sustain and improve floodplain habitats along existing water courses in
conjunction with FRM features.

Opportunity: Provide public access and use, and improved outdoor recreational experiences
in conjunction with FRM features.

There is an opportunity to provide increased public access to additional habitat areas established in
conjunction with FRM features.

2.2 Objectives and Constraints

2.2.1 Federal Objectives

The policy of the United States, as set forth in Section 2031 of the Water Resources Development Act
0of 2007, Public Law No. 110-114, Section 2031, 121 Stat. 1041 (2007), is that all Federal water
resources investments shall reflect national priorities, encourage economic development, and protect
the environment by:

1. seeking to maximize sustainable economic development;

2. seeking to avoid the unwise use of floodplains and flood-prone areas and minimizing adverse
impacts and vulnerabilities in any case in which a floodplain or flood-prone area must be used;
and

3. protecting and restoring the functions of natural systems and mitigating any unavoidable damage
to natural systems.

In consideration of the many competing demands for limited Federal resources, it is intended that
Federal investments in water resources as a whole should strive to maximize public benefits, with
appropriate consideration of costs. Public benefits encompass environmental, economic, and social
goals, include monetary and nonmonetary effects and allow for the consideration of both quantified
and unquantified measures.

The Federal objective is not specific enough for the development of a water resource project. The
formulation of alternative plans requires the identification of study-specific planning objectives.

2.2.2 Non-Federal Objectives

The State of California, recognizing the continuing risk of flooding within the Central Valley, has
enacted the Central Valley Flood Protection Act (CVFPA) and related legislation that establishes in
California law the objective of providing 200-year (1/200 or 0.5% annual exceedance probability)
protection to urban and urbanizing areas. Additionally, the CVFPA requires an immediate analysis of
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the condition of the system levees, an action plan for achieving the desired level of protection, and
associated actions to reduce residual risks to development within the protected area.

In addition to complying with the state requirement, the non-federal sponsors seek to reduce
residual risk to the rural south portion of the Sutter Basin for sustainable high-value agricultural
operations.

2.2.3 Planning Objectives

Planning objectives for the SBPFS are more specific than the Federal and non-federal objectives and
reflect the problems and opportunities in the study area; an objective is developed to address each of
the identified problems and opportunities. Planning objectives represent desired positive changes to
the future without-project conditions. All of the objectives focus on activity within the study area and
within the 50-year period of analysis.

The planning objectives are:
e Reduce the risk to life, health, public safety and critical infrastructure due to flooding.
e Reduce the risk of property damage due to flooding.

e In conjunction with FRM, improve ecosystem functions and values including restoration of
conductivity of historic floodplains.

e In conjunction with FRM, and associated with improving ecosystem functions and associated
habitat, improve the public’s access to and use of outdoor recreational opportunities.

e Review the change of conditions impacting the existing Federal project and determine the
Federal interest in restoring or improving the project.

2.2.4 Planning Constraints

A planning constraint is a restriction that limits the extent of the planning process. It is a statement of
things the alternative plans must avoid. Constraints are designed to avoid undesirable changes
between future without- and with-project conditions.

The planning constraints are:
e Minimize adverse hydraulic effects where they could result in economic damage to other areas.
e Minimize significant adverse effects on the human environment.

e Comply with all applicable Federal laws, regulations, and policies, including Executive Oder
11988.

e Section 308 of Water Resources Development Act (WRDA) 1990 prohibits the inclusion of
damages to structures built in the FEMA regulated floodplain after 01 July 1991 in the economic

analysis.
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Need For and Objectives of Action

Critical Assumptions Affecting Development of Future Without-Project
Conditions

The future without-project condition (NEPA/CEQA No Action) is the most likely condition expected
to exist in the future in the absence of a proposed water resource project. The future without-project
condition defines the benchmark against which the alternative plans are evaluated. These forecasts of
future conditions are from the base year (year when a project is expected to be operational) to the
end of the period of analysis (50 years). Future without-project conditions for this study are
projected assuming a base year of 2020 and a 50-year period of analysis out to 2070. While most of
the documentation of the inventory and forecast of affected resources is located in Chapter 4, Affected
Environment and Environmental Consequences, some critical assumptions that affect the plan
formulation are discussed below.

e Ifno action is taken, the existing performance characteristics of the project levees were assumed
to remain the same over the period of analysis.

e For purposes of evaluating the transfer of flood risk, the future without-project condition
assumes the levees do not fail due to geotechnical conditions, because their original design was
not based on failure assumptions.

e Ongoing levee maintenance will result in no change to geotechnical conditions and levee
performance curves.

e Oroville and New Bullards Bar reservoirs on the Feather and Yuba River systems, respectively,
will continue to be operated using the existing rule curves.

e Vegetation and topographic conditions within the channel are expected to remain the same as
existing conditions.

e Fish and wildlife areas in the study area are not anticipated to substantially change in acreage or
natural floodplain values over the period of analysis.

e Economic analysis assumes the future without-project condition is equal to existing conditions
(NEPA/CEQA baseline) because any future development would take place above the 1% ACE
floodplain boundary.

e The 2012 CVFPP includes only general recommendations for systemwide improvements, not
specific project recommendations. Therefore, the 2012 CVFPP recommendations have not been
included in the future without-project condition.
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Chapter 3
Plan Formulation

The plan formulation process, encompassing the six-step planning process, develops and evaluates
alternative plans to address specific planning objectives. These planning objectives and the
determining of the Federal interest, which are consistent with the Federal Water Resources
Council’s Principles and Guidelines and the Planning Guidance Notebook (ER-1105-2-100), guide
the planning process to a recommendation of a tentatively selected plan. The plan formulation
process followed a multi-criteria method based upon risk-informed decision making, existing data
and available information, and coordinated professional judgment.

3.1 Flood Risk—Management Measures

3.1.1 Management Measures Strategy and Development

After the identification of the problems and objectives, a broad array of management measures
consisting of flood risk management (FRM), associated ecosystem restoration, and associated
recreation was developed. These measures were based on existing reports and studies, local
sponsor information, public input, risk assessment, and professional judgment. The Sutter Basin is
protected by project levees that are part of the Sacramento River Flood Control Project (SRFCP).
This study limited its focus to those project levees that provide FRM to the study area,
acknowledging that statewide FRM programs such as the Central Valley Flood Protection Plan
(CVFPP) are studying system approaches. Initial measures considered a wide range of both
nonstructural improvements (e.g., ring-levees around structures, elevations of buildings, relocation)
and structural actions (e.g., levee improvements, bypass improvements, reservoir operations) for
FRM solutions. The following list provides a summary and general categorization of management
measures that were considered.

e Structural FRM Measures
o Biggs Ring Levee
o Gridley Ring Levee
o Live Oak Ring Levee
o Yuba City Ring Levee
o Fix-In-Place Feather River West Levee from Thermalito to Shanghai Bend
o Southern Portion of J-levee

o Fix-in-Place Feather River West Levee from Shanghai Bend to Sutter Bypass; plus
Wadsworth Canal East Levee; plus Sutter Bypass East Levee

o Butte Bypass
o Nelson Slough Sediment Removal at Sutter Bypass and Feather River Confluence
o Southern Relief Structure

o Modify Fremont Weir

Sutter Basin Pilot Feasibility Study Draft Report
Environmental Impact Report/ 3-1 June 2013
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Plan Formulation

Reoperation of Oroville Dam and Reservoir (Feather River)

Increased Flood Storage in Shasta and Black Butte Reservoirs Upstream of Sutter Bypass

Authorized Marysville Reservoir (South Yuba River)

Feather River Dredging

Modify Pumps along Sutter Bypass

Cherokee Canal Sediment Removal

Sunset Weir Modification

Gilsizer Cross Levee with Flap Gates

Wadsworth Canal Tributary Drainage

Managed Overtopping (Levee Superiority) on Feather River and Sutter Bypass

Sutter Bypass Sediment Removal

e Structural FRM Measure with Associated Ecosystem Restoration

o

o

o

o

o

Sutter Bypass Setback Levee

Northern Feather River Setback Levee

Sutter Bypass and Feather River Confluence Setback Levee

Star Bend Setback Levee

Degrade land surface and restore wetlands at Oroville Wildlife Area

Improve upstream fish passage in Sutter Bypass by removing fish passage barriers
Vegetation Management in Lower Feather River

Vegetation Management in Upper Feather River

Vegetation Management in Sutter Bypass

e Nonstructural Measures (some overlap with other measures)

o

o

o

(0]

o

Relocate Structures and critical Infrastructure in Floodplain
Floodproof Isolated Locations

Elevate Structures and Transportation Infrastructure
Establish Flood-Resistant Housing

Secure Large Floatable Objects

Flood Warning System

Evacuation Plan

Construct Ring Levees at Isolated Locations

Flood Fight Pre-Staging Equipment and Supply Area

e Recreational Measures (associated with ecosystem restoration and FRM measures)

o

Multi-Use Trails

Sutter Basin Pilot Feasibility Study
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o Bicycle Trails

o Equestrian Trails
o Day Use Area

o River Access

o Scenic Overlook

o Recreational Parkway

3.1.2 Management Measures Screening

These management measures were initially screened as part of a critical thinking Charette
(workshop). The Charette Team consisted of the Project Delivery Team (PDT), non-federal sponsors,
the Vertical Team (composed of representatives of the USACE local, district, division, and
headquarters levels of review and approval authority), and the National Pilot Program 17+1 Team
(the original pilot study program development team). The Charette Team reviewed each measure,
identified additional measures, and then evaluated the measures based on study objectives, study
constraints, and Water Resources Council Principles and Guidelines criteria. The Charette Team
screened whether each measure should be retained or dropped from further consideration. Of the
initial 46 measures that were evaluated, 32 were retained to assist in the development of conceptual
alternatives. See Table 3-1.

Initial geotechnical and hydraulic analysis, along with analysis of historical records of flood events,
indicated that geotechnical failure of existing levees (through-seepage and under-seepage of levees)
is the most significant FRM issue in the Sutter Basin. Through-seepage and under-seepage can cause
existing levees to breach. Because several levee breach scenarios demonstrated the extent of
impacts on associated residual floodplains, management measures were mostly screened to focus on
fixing existing levees or constructing new levees, especially along the Feather River West Levee
sections.

The formulation strategy for screening and analysis of measures developed four management
themes (strategies) aligned to the study objectives to focus the plan formulation and the
development of conceptual alternatives.

e Theme 1: Consequence management focused on public safety
e Theme 2: Urban FRM focus
e Theme 3: Maximize existing system with FRM focus

e Theme 4: Ecosystem emphasis

These themes were used to assist in formulating an array of conceptual alternatives by grouping
measures according to their primary focus of theme. Table 3-2 shows how the measures were
grouped and screened into themes and conceptual alternatives.

The majority of these screened conceptual alternatives was composed of new levees or
strengthening (fix-in-place) existing levees. To further refine and screen these conceptual
alternatives parametric quantities, costs, and economic benefits were needed to be developed.

Sutter Basin Pilot Feasibility Study Draft Report
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Table 3-1. Summary of Management Measures and Screening

Plan Formulation

s |z
g &
E| g
Measure Measure Description & | & |Primary Reason(s) for Dropping Measure
Biggs Ring Levee Construct ring levee around highly developed area of Biggs. | X
Gridley Ring Levee Construct ring levee around highly developed area of X
Gridley.
Live Oak Ring Levee Construct ring levee around highly developed area of Live X
Oak.
Yuba City Ring Levee Construct ring levee around highly developed area of Yuba X
City.
Fix-In-Place Feather River Fix-in-place Feather River West Levee from Thermalito to X
West Levee from Thermalito to | Shanghai Bend.
Shanghai Bend
Southern Portion of J-Levee Construct southern portion of J-Levee. This measure would X
prevent potential levee failures on Sutter Bypass or Feather
River downstream of Shanghai Bend from backing up into
Yuba City. However, if a failure occurred upstream of
Shanghai Bend, the measure would increase flood depths in
Yuba City by ponding floodwater behind the J-levee.
Fix-in-Place Feather River Fix-in-place existing Feather River West Levee from X

West Levee from Shanghai
Bend to Sutter Bypass; plus
Wadsworth Canal East Levee;
plus Sutter Bypass East Levee

Shanghai Bend to Sutter Bypass, Sutter Bypass East Levee,
and Wadsworth Canal Levee.

Butte Bypass

Construct a 1,400-foot-wide bypass from Feather River to
Butte Basin.

This measure would need to be combined with an
increase in capacity of the Sutter Bypass and
additional easements, which is a system approach
being studied under the CVFPP, This measure would
also require a fix-in-place levee. Additional
engineering improvements along Feather River and
Sutter Bypass and/or a ring levee would be needed
before this measure would be effective.
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Measure Measure Description § ‘5 Primary Reason(s) for Dropping Measure
Sutter Bypass Setback Levee Construct a 500 foot setback levee along Sutter Bypass. X
Northern Feather River Construct a 5.3-mile-long setback levee. X
Setback Levee
Sutter Bypass and Feather Construct 2.1-mile-long setback levee near the Feather X
River Confluence Setback River and Sutter Bypass confluence.
Levee
Star Bend Setback Levee Construct a 0.8-mile-long setback levee at Star Bend. X
Oroville Wildlife Area - Degrade the land surface and restore wetlands. X
Degrade Land Surface and
Restore Wetlands
Nelson Slough Sediment Remove sediment upstream from Nelson Slough rock weir. X | This measure would provide only a minor hydraulic
Removal at Sutter Bypass and benefit. The benefit would be temporary because
Feather River Confluence this area would continue to have sediment
deposition. This measure would result in high
operations and maintenance costs, along with
potential increased costs related to hazardous, toxic
and radioactive waste concerns.
Southern Relief Structure Construct relief structure in the levee at the south end of X
Sutter Basin. If a levee were to fail upstream this
downstream gate or fuse plug type feature would be used to
convey floodwaters back into the Feather River and Sutter
Bypass channel. In a levee breach scenario this may reduce
peak flood stages in the southern basin, resulting in fewer
structures being flooded in the Yuba City area.
Modify Fremont Weir Modify Fremont Weir to reduce flood stages in the study X | This measure would not reduce the water surface
area. elevations enough to reduce the under-seepage
problem occurring with the existing levee.
Reoperation of Oroville Dam Offset approximately 100,000 acre-feet of water supply for X | This measure was dropped because fixes to the

and Reservoir (Feather River)

flood control storage space in Oroville Reservoir.

existing levee would still be required. This measure
provides limited benefits downstream. Other listed
measures would provide more efficient means to
achieve comparable performance.
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Measure Measure Description § ‘5 Primary Reason(s) for Dropping Measure
Increased flood storage in Offset approximately 1,460,000 acre-feet of water supply in X |Based on the Sacramento-San Joaquin
Shasta and Black Butte Shasta Reservoir and 674,000 acre-feet in Black Butte Comprehensive Study results, this measure was
Reservoirs upstream of Sutter |Reservoir for flood control storage space. found to have almost no impact on flood stages in
Bypass the study area.
Authorized Marysville Marysville Reservoir is a USACE authorized project that has X | This measure is considered cost-infeasible in terms
Reservoir (South Yuba River) |not been constructed. Marysville Reservoir would be located of costs exceeding any benefits and environmental
on the Yuba River just upstream of the City of Marysville impacts due to deep foundation problems and
and downstream from New Bullards Bar and Englebright construction challenges.
dams.
Feather River Dredging This measure consists of dredging the Feather River from X | This measure was dropped from further
Oroville to the mouth of Sacramento River. consideration because it does not fix the under
seepage problem occurring within the existing
levee. This measure also results in high costs due to
ongoing operation and maintenance and land
acquisition. In addition, there are environmental
concerns with mercury and heavy metals.
Modify Pumps along Sutter Reduce or eliminate flooding due to ponding of excess X | This measure does not fit within the study
Bypass floodwaters in the southwestern portion of the study area. objectives. The study objectives do not focus on
interior drainage.
Cherokee Canal Sediment Remove sediment that may have accumulated in the X |Canal maintenance is the responsibility of the
Removal Cherokee Canal. California Department of Water Resources. There
are other ongoing efforts to address sediment
removal in the Cherokee Canal.
Sunset Weir Modification Modify a hydraulic structure in the Feather River that is X
used to divert water into an irrigation canal.
Gilsizer Cross Levee with Flap |Construct a new levee across the Sutter Basin from Star X
Gates Bend on the Feather River to Pumping Plant No. 2 on the
Sutter Bypass. The areas to the north and south of the new
levee would have different residual flood probability.
Wadsworth Canal Tributary Increase the capacity of Wadsworth Canal to accommodate X
Drainage additional runoff.
Managed Overtopping (Levee |Increase the resilience of the existing levee system by X
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Measure Measure Description § ‘5 Primary Reason(s) for Dropping Measure
Superiority) on Feather River |providing designated overtopping locations similar to
and Sutter Bypass. spillways.
Improve Upstream Fish Identify and remove fish passage barriers in the Sutter X
Passage in Sutter Bypass Bypass.
(Remove Fish Passage
Barriers).
Sutter Bypass Sediment Remove sediment that may have accumulated in the Sutter X | This measure is considered maintenance.
Removal Bypass. Maintenance is outside of this study’s scope and is
the responsibility of the California Department of
Water Resources.
Vegetation Management in Manage vegetation that affects flood stages within the Sutter X | This measure is considered maintenance.
Sutter Bypass Bypass. Maintenance is outside of this study’s scope and is
the responsibility of the California Department of
Water Resources.
Vegetation Management in Manage vegetation that affects stages within the Lower X | This measure is considered maintenance.
Lower Feather River Feather River. Maintenance is outside of this study’s scope and is
the responsibility of the California Department of
Water Resources.
Vegetation Management in Manage vegetation that affects stages within the Upper X | This measure is considered maintenance.
Upper Feather River Feather River. Maintenance is outside of this study’s scope and is
the responsibility of the California Department of
Water Resources.
Relocate Structures and Move structures and critical infrastructure away from X
Critical Infrastructure in floodplains.
Floodplain
Floodproof Isolated Locations |Residential structures and other buildings would be X
evaluated for potential damages from floodwater entering
the structure. Floodproofing techniques would be selected
on a case-by-case basis.
Elevate Structures and Elevate structures, railroads, and highways. X
Transportation Infrastructure
Establish Flood-Resistant Construct flood-resistant housing. X

Sutter Basin Pilot Feasibility Study
Environmental Impact Report/

3-7

Supplemental Environmental Impact Statement

Draft Report
June 2013



Plan Formulation

s |z
g &
E| 8
Measure Measure Description § ‘5 Primary Reason(s) for Dropping Measure
Housing
Secure Large Floatable Objects | Objects that might be mobilized and strike people during a X
flood event would be removed, relocated, or secured.
Flood Warning System Develop, establish and implement a system for warning the X
public about potential flood events.
Evacuation Plan Coordinate with local entities to establish and implement a X
plan for evacuation during a flood event.
Construct Ring Levees at Construct ring levees around structures that are subject to X
Isolated Locations damage from floodwaters.
Flood fight Pre-Staging Establish designated sites within the study area for pre- X
Equipment and Supply Area staging flood fighting equipment and supplies.
Multi-Use Trails Establish an interconnected multiuse trail system. X
Bicycle Trails Connect bike trails to a larger trail system, with a focus on X
Class 1 trails.
Equestrian Trails Equestrian trails are designed for horses and their riders. X
They are typically separated from bike and pedestrian trails.
Day Use Area Day use areas are staging or access points to recreation X
spaces that have their own specific uses.
River Access River access facilities allow the public to directly engage the | X
water safely at controlled locations.
Scenic Overlook Construct wildlife viewing platforms and/or boardwalkson | X
levees or flood risk-management lands for bird watchers
and wildlife enthusiasts separate from main trails.
Recreational Parkway This measure compliments the multi-use trail measure by X

preserving natural areas and wildlife habitat along the trail
system.
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Table 3-2. Summary of Themes and Conceptual Alternatives

Plan Formulation
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Biggs Ring Levee * X
Gridley Ring Levee * X
Live Oak Ring Levee * X
Yuba City Ring Levee * X
Fix-In-Place Feather River West * X X X X * X X * X
Levee from Thermalito to Shanghai SBFCA May
Bend segments 4 include
and 5 only subreaches
(Sunset Weir
to Shanghai
Bend)
Southern Portion of J-Levee * X
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Levee from Shanghai Bend to Sutter South to Feather River Shanghai Bend |Shanghai May Without | Without
Bypass; plus Wadsworth Canal East Star north of Star to Star Bend | Bend to include Sutter | Sutter
Levee; plus Sutter Bypass East Levee Bend bend and Star subreaches Bypass | Bypass
only Shanghai Bend fix-in- fix-in-
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Managed Overtopping (Levee * 0 0 0 * 0 0
Superiority) on Feather River and
Sutter Bypass
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Management Measure

Sutter Bypass (Remove Fish Passage

Barriers).

Relocate Structures and Critical
Infrastructure in Floodplain

Floodproof Isolated Locations

Elevate Structures and

Transportation Infrastructure

Establish Flood-Resistant Housing

Secure Large Floatable Objects

Flood Warning System

Evacuation Plan

Construct Ring Levees at Isolated

Locations

Flood Fight Pre-Staging Equipment

and Supply Area

Multi-Use Trails
Bicycle Trails

Equestrian Trails
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Management Measure

Day Use Area

River Access

Scenic Overlook

Recreational Parkway

* = Included in theme
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Included in alternative

Optional to alternative
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3.2 Measures and Alternatives Development

As part of the plan formulation process, the level of detail of design analysis was defined and
maintained for the development of measures and alternatives by using available information,
professional judgment, and risk-informed assumptions. The following are descriptions for each of
the primary disciplines of the level of detail and assumptions used for the screening and
development of conceptual alternatives on the way to determining a draft array of alternatives.

3.2.1 Level of Detail and Design Assumptions

The study planning process utilized two increasing levels of detail analysis to describe and
determine the level of detail and potential uncertainty in the engineering, design, costs, and
assumptions for the development of measures, conceptual alternatives, draft alternatives, and
ultimately the final alternatives. The level of detail for the conceptual and draft array of alternatives
was performed at a reconnaissance level or Class 4 Analysis with the final array of alternatives
completed at the more detailed feasibility level or Class 3 Analysis.

The classes of analysis used are from EM 1110-2-1302, Civil Works Cost Engineering, and are based
on ASTM E 2516-06, Standard Classification for Cost Estimate Classification System. The purpose of
this classification system is to improve communication among all the stakeholders involved with
preparing, evaluating, and using cost estimates (ASTM 2011). The five class definitions are
described below.

e (lass 5 is least accurate and is the minimum required for assessing rough order of magnitude.
The level of project definition is 0% to 2% of a complete definition. A Class 5 cost estimate may
vary from the best (Class 1) estimate by a magnitude of 4 to 20. Class 5 analysis was not used.

e (lass 4 is the minimum required for Reconnaissance/905b Reports and alternative analysis in
feasibility studies. The level of project definition is 1% to 15% of a complete definition. The
expected cost accuracy (+/-) may vary from the accuracy of the best (Class 1) estimate by a
magnitude of 3 to 12. Class 4 analysis was used for management measures and alternative
development for the draft array of alternatives.

e (lass 3 is the minimum required for analyzing the feasibility of the NED Plan and the Sponsor
Preferred Plan. The level of project definition is 10% to 40% of a complete definition. The
expected cost accuracy (+/-) may vary from the accuracy of the best (Class 1) estimate by a
magnitude of 2 to 6. Class 3 analysis was used for validating the final array of alternatives.

e (lass 2 is the minimum required for Preconstruction, Engineering, and Design up to 90% Plans
and Specifications. The level of project definition is 30% to 70% of a complete definition. The
expected cost accuracy (+/-) may vary from the accuracy of the best (Class 1) estimate by up to a
magnitude of 3. Class 2 analysis was not used.

e (lass 1 is the minimum required for Preconstruction, Engineering, and Design 100% Plans and
Specifications and the Independent Government Estimate. The level of project definition is 50%
to 100% of a complete definition. This is considered the most accurate estimate. It does not
imply that all unknowns and risk are eliminated. Class 1 analysis was not used.

The management measures and draft array of alternative development were formulated at the Class
4 (reconnaissance) level of detail and design using construction quantities, costs, real estate
requirements, and economic benefits based upon a parametric design approach and assumptions
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that were derived from professional judgment, standard design templates, and existing comparable
cost information. The final array of alternatives costs were developed from a feasibility level of 35%
design and detail or Class 3 Analysis to determine a TSP. See Section 3.9, Final Array Economic
Analysis, for additional details.

3.2.1.1 Civil Design

3.2.1.1.1 Levee Heights

The levee height was based upon various possible levee design measures for fix-in-place levee
measures; ring levee measures, new levee measures, and setback levee measures.

Fix-in-Place Measures

Fix-in-place levee reaches would be reconstructed to the existing top of levee elevation or the 1957
design top of levee elevation, whichever is higher. The 1957 design profile and operations and
maintenance manuals for the SRFCP define the currently authorized design flow, design water
surface elevation, and minimum design top of levees. In no cases would the reconstructed levee
height exceed the existing or 1957 design profiles.

The 1957 design profile top of levee is based on the 1957 design water surface profiles and the
minimum freeboard specified in the 1951 operations and maintenance manuals. The SRFCP adopted
multiple existing levees of varying height. The operations and maintenance manuals indicate the
adopted levee segments met or exceeded the design freeboard. The 1957 design profile and
freeboard are described in detail in the Memorandum for File: Design of Existing Corps Project
Features, December 2012.

An increase to the currently authorized levee design height was considered but is not proposed
because of project economics and possible adverse hydraulic effects on floodplains outside of the
study area downstream of the Sutter Basin in terms of increased water elevations and increase risk
of levee overtopping. One of the primary factors in USACE plan selection is maximizing net flood risk
benefits (benefits minus costs). The increased costs of raising a levee relative to minimal to no
increase in flood damage benefits (no new structures with reduced risk) would have resulted in a
decrease in the economic net benefits. Therefore, levee height increases were not pursued because
they were judged to decrease net benefits.

New Levee Measures

The heights of new levee reaches were determined by reviewing the flood elevations from the
hypothetical levee breaches near the levee area. Wind wave run-up analysis was also conducted, and
the levee height was increased as necessary to provide similar levee assurance as the Feather River
portion of the levee.

Levee Setback Measures

The design heights for all setback levee measures were based on the same height as the fix-in-place

measures.
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3.2.1.1.2 Levee Design

All existing and new levees under each alternative were assumed to have a design that meets
current State of California and USACE standards for slopes (1V:3H waterside, 1V:2H or 1V:3H
landside for existing or new slopes, crest width (20 feet), operation and maintenance, repair,
replacement, and rehabilitation (OMRR&R), maintenance access (15 feet minimum for existing
levees), and seepage and stability. The levees were assumed to perform to the 1957 levee design
profile. To achieve this performance, seepage control measures were included in every alternative
based on a parametric approach explained below.

e The parametric levee design approach utilized nine levee cross sections that represent typical
design configurations applicable to the study area levees. For parametric simplicity, low-impact
soil-bentonite cutoff walls were assumed at this level of design, though a seepage berm, relief
wells or some other measure may be required.

e Asetof applicable templates was assigned to each reach based on a review of the levee and soil
conditions. Each template was then specified as a percentage of overall reach length. For
example, a reach might include 20% soil-bentonite slurry wall template and 90% levee crest
widening template (note that the totals can be more than 100%, even for seepage control
measures). The basic parameters that define each template were then specified based on an
assessment of the existing performance of the levee within each reach.

e Parametric templates were specified to meet current USACE geotechnical design requirements.
Cutoff walls, instead of seepage berms, were typically specified for levee strengthening. In
general, seepage berms and cutoff walls have roughly the same overall cost (considering real
estate acquisition, and local contractor capability and expertise) but seepage berms usually have
a greater environmental impact.

e Proposed fix-in-place seepage control measures, including type (e.g., berm, cutoff wall), sizing
(depth, width), and length (or percentage of length) were based on the existing conditions
report, and augmented by professional judgment, specific local knowledge, and geological and
soil maps.

New levee alignments were based on a review of aerial photography and topographic features.
Geographic placement was based on minimizing impacts on existing structures, environmentally
sensitive areas, and features expected to require costly mitigation or relocation. The design
objective was to maximize FRM benefits to existing structures while minimizing the length (cost) of
anew levee.

3.2.1.2 Geotechnical Design

Geotechnical design template parameters for fix-in-place seepage control measures were based on
“expected” or median values. Judgment was used to estimate the minimum and maximum possible
values, followed by an assumption of a median value. For instance, a ring levee far from the river
was assumed to require a cutoff wall for some portion of the ring, and the lowest possible value that
was expected based on engineering judgment was selected (for instance 25%). Next, the highest
possible value was estimated (for instance 75%). The same approach was used for the depth of
cutoff walls. Based on engineering experience the expected value was estimated to lie between these
extreme values. The median value was not necessarily a conservative value, nor was it the mean

value.
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Additional features necessary to meet current USACE standards were tabulated for each levee reach.
Examples of additional features include utility penetrations, drainage culverts, and pipelines.
Estimates of additional features were based on levee logs recently completed by the California
Department of Water Resources (DWR).

3.2.1.3 With-Project Floodplains

With-project residual floodplains were estimated for each alternative. The floodplains were
estimated assuming levee heights would be sufficient to provide 90% reliability for the design flood.
The floodplains for the with-project conditions were estimated using the modeled breaches under
existing conditions. For the fix-in-place alternatives, only breaches in the unimproved levee reaches
were included. For the ring and J-levee conceptual alternatives, the existing condition breach maps
were modified to remove areas on the landside of the ring or J-levee.

3.2.1.4 Cost Estimates

Cost estimates were completed for each conceptual alternative. Construction quantities for levee
improvements were developed from the levee design templates and levee logs. Construction
quantities for relocations, additional non-levee features, and real estate were developed primarily
from assessment of aerial imagery.

Alevee improvement and new levees spreadsheet estimated the costs based on a parametric
approach. The spreadsheet calculated the cost based on the design cross section templates and
typical parameters within the reach (levee top width, height, etc.). The spreadsheet utilized a
database of unit price data from public bid results, similar state projects, and other public agencies.
Unit prices in the spreadsheet were reviewed and updated to reflect present costs. For each levee
reach and selected design template, the design parameters and quantities provided by USACE civil
and geotechnical engineers were utilized to generate the cost estimate.

Other major cost items including roads, railroads, and canals crossing new levees, utility relocations,
interior drainage, traffic control, erosion control, cultural resources protection and mitigation, and
fish and wildlife mitigation, along with corresponding project costs for Preconstruction,
Engineering, and Design (PED), and Construction Management, were considered separately. The
costs for work relative to obstructions and structures crossing levees (special items) and interior
drainage (pump stations) were based on preliminary quantity take-offs, hydrological analysis,
existing cost data for similar projects, and historic cost estimates for projects with similar work. A
percentage of the construction costs were used to compute costs for the other major cost items.

3.2.1.5 Real Estate Costs

Real estate land costs were estimated using the same cost estimate parametric spreadsheet. The
spreadsheet multiplies the estimated footprint area by the percentage of land in four typical
categories found within the study area, specifically, agricultural, residential, commercial, and
orchard. The percentage of land within each category was based on a review of the linear
distribution in recent aerial photography. The approximate land costs of each category were based
on a range of values (high and low) provided by the appraisal section. The costs included in the
parametric spreadsheet were based on the average of the high and low values within each category.
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Real estate and structure relocation cost estimates were developed for each alternative based on
estimated rights-of-way. Acreage was calculated using the levee template parameters within each
design reach.

Real estate acquisition costs were assumed to be less for existing levees because they are likely to be
within an existing right-of-way. The costs were estimated based on historical USACE projects. Actual
values would vary significantly because each parcel is unique.

The total estimated real estate cost for alternatives is the summation of the costs from the
parametric spreadsheet output, the costs developed for special items and interior drainage, and the
costs of the other major cost items (as a percentage of construction cost).

3.2.1.6 Economics

Economic benefit ranges were estimated for each conceptual alternative. The maximum economic
benefit of fixing all levees to their design height was estimated. For each alternative, the benefit was
estimated by applying a ratio based on the without- and with-project floodplains. The results were
used to screen out those conceptual alternatives that did not appear economically justified even in
the most favorable benefit/cost ratio ranges.

3.2.2 Conceptual Alternative Screening and Evaluation

A combined Value Engineering (VE) Study and Planning Charette (workshop) screened and
evaluated the conceptual alternatives developed during the initial management measurement
efforts. VE methodology was incorporated into the planning process to compare, refine, and
optimize alternatives based on multiple criteria to ensure a robust array of alternatives. The VE
Study/Charette process also provided an opportunity to validate the array of conceptual
alternatives and to ensure that significant alternatives had not been overlooked.

Initial alternative evaluation criteria were reviewed and expanded using VE criteria and Charette
team input. Final criteria were used to assess each alternative in conjunction with the conceptual
level cost estimates and economics for each alternative. The VE Study/Charette used the following
criteria to rate and evaluate the conceptual alternatives and respective measures.

e Life safety - focused on potential loss of life, health impacts, and associated life safety services.
e Flood damage benefits - focused on reduction of flood damages to property.

e (ritical infrastructure impacts - focused on impacts on critical public services infrastructure,
utilities, transportation, and communication.

e Design capacity exceedance - focused on flood risks after the project is constructed that are
above and beyond those risks being addressed by the project.

e Wise use of floodplain (minimize growth inducement in the floodplain) - focused on
characteristics that could encourage or facilitate growth in the floodplain in an unwise manner.

e Sustainability - emphasizing the extent to which future funds and effort will be required to
sustain the project measures once built.

e Ecosystem functionality - focus was on the project’s ability to maintain or enhance the natural
environment to support a functioning ecosystem.
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e Environmental impacts - focused on the project’s temporary and permanent impacts on the
environment.

As part of this evaluation and value engineering analysis, the construction of setback levees was
determined to be not as cost effective in terms of higher construction, environmental, and real estate
costs for addressing geotechnical issues as fixing-in-place existing levees. Fixing-in-place existing
levees was also determined to be the more cost efficient way compared to setback levees to address
ecological restoration and associated recreational opportunities. Because of the large Feather River
riparian areas with connections to the river on the waterside of the existing levees, it was
determined that it would be more ecologically and cost effective to pursue ecosystem restoration
and recreational opportunities in these areas independent from FRM alternatives. Setback levee
measures were the only measures to provide FRM linked to potential ecosystem restoration and
recreational opportunities. With the setback levee measures determined to be optional or in this
case no longer being pursued, the initial study objectives regarding ecosystem restoration and
recreation were not pursued further. Other measures identified as optional or no longer being
pursued were evaluated and screened out on similar grounds of because the measures were not
directly associated with FRM or were judged less effect and efficient, or were recommended for
pursuit separate from this study.

An independent nonstructural alternative was determined too costly and not practical for the
established communities of the study area. Certain nonstructural measures were carried forward for
each of the draft alternatives.

Based on these screening criteria discussions and decisions during the VE Study/Charette,
conceptual alternatives with very similar functions were combined and consolidated to a
preliminary draft array as shown in Table 3-3.

The VE Study/Charette evaluation and further formulation resulted in a final refinement of this
preliminary array of alternatives and their associated common measures. Two additional
alternatives (SB-7 and SB-8) were identified during this formulation step to provide additional flood
risk reduction by including an additional fix-in-place levee section from Star Bend to Laurel Avenue.
The resulting alternatives and their respective measures defined and completed a draft array of
eight alternatives (Table 3-4).

3.3 Draft Array of Alternatives

The draft array of alternatives represents eight alternatives ranging from fixing-in-place existing
Feather River levees to the construction of new ring or J-shaped levees in combination with fixing-
in-place other levee sections. The draft array was then further evaluated and screened to identify
and determine a final array of alternatives with appropriate level of detail, risk-informed decisions,
use of existing data and information, and use of professional judgment. Some general
determinations and measures common to all draft alternatives being carried forward, except for
Alternative SB-1: No Action, are listed below.
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Table 3-3. Preliminary Array of Alternatives

Preliminary Alternative

Yuba Fix-in-Place
Primarily Nonstructural City Feather River Fix-in-Place Feather

Measures with Minimal Levee | Ring Little J- Levees Thermalito | River?, Sutter BypassP, and
Management Measure Improvement Reaches Levee Levee to Star Bend Wadsworth Canal¢ Levees
Yuba City Ring Levee X
Fix-In-Place Feather River West Levee X X X X
from Thermalito to Shanghai Bend SBFCA segments 4 and 5 only

(Sunset Weir to Shanghai Bend)
Southern Portion of J-Levee X
Fix-in-Place Feather River West Levee X X
from Shanghai Bend to Sutter Bypass; Shanghai Bend to
plus Wadsworth Canal East Levee; plus Star Bend
Sutter Bypass East Levee
Sutter Bypass Setback Levee 0
Northern Feather River Setback Levee 0 0 0
Sutter Bypass and Feather River 0
Confluence Setback Levee
Star Bend Setback Levee 0 0 0 0 0
Oroville Wildlife Area -Degrade Land 0 0 0 0 0
Surface and Restore Wetlands
Southern Relief Structure 0 0 0 0 0
Sunset Weir Modification 0 0 0
Managed Overtopping (Levee Superiority) 0 0 0 0
on Feather River and Sutter Bypass.
Improve Upstream Fish Passage in Sutter 0
Bypass (Remove fish passage barriers).
Sutter Bypass Sediment Removal 0 0 0
Relocate Structures and Critical 0 0 0 0 0
Infrastructure in Floodplain
Floodproof Isolated Locations 0 0 0 0 0
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Management Measure

Preliminary Alternative

Primarily Nonstructural
Measures with Minimal Levee
Improvement Reaches

Yuba
City
Ring

Levee

Little J-
Levee

Fix-in-Place
Feather River

Fix-in-Place Feather

Levees Thermalito | River?, Sutter Bypass?, and

to Star Bend

Wadsworth Canalc Levees

Elevate Structures and Transportation
Infrastructure

0

0

0

0

0

Establish Flood-Resistant Housing

Secure Large Floatable Objects

Flood Warning System

Evacuation Plan

Construct Ring Levees at Isolated
Locations

O|>X|[>=<|O|O

O|>X|[>=|O|O

C|>X|[>|O|O

O|>X|[»>=<|O|O

O |>X|[»>=<|O|O

Flood fight Pre-Staging Equipment and
Supply Area

>

<

>

<

<

Multi-Use Trails

Bicycle Trails

Equestrian Trails

Day Use Area

River Access

Scenic Overlook

Recreational Parkway

o|Oo|o|O|C|O |0

o|Oo|C|O|C|O |0

o|Oo|C|O|C |0 |0

elleolleol ol ol ieol @)

el leolleol ol ol ieol o)

X = Included in alternative

O = Optional / Not Further Pursued to in an alternative

a Feather River West Levee from Thermalito to Sutter Bypass

b Sutter Bypass East Levee, Wadsworth Canal to Feather River

c Wadsworth Canal East Levee, East Interceptor to Sutter Bypass
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Table 3-4. Draft Array of Alternatives and Associated Management Measures

Alternative
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Yuba City Ring Levee X
Southern Portion of J-Levee X
Fix-in-Place Feather River Levee: X X X X
Thermalito to Sunset Weir
Fix-in-Place Feather River Levee:
. . X X X X X X
Sunset Weir to Shanghai Bend
F1X-1n-Pl.ace Feather River Levee: X X X X X
Shanghai Bend to Star Bend
Fix-in-Place Feather River Levee: X X X
Star Bend to Laurel Avenue
Fix-in-Place Feather River Levee: X
Laurel Avenue to Sutter Bypass
Fix-in-Place Wadsworth Canal
East Levee Plus Sutter Bypass to X
East Levee
Flood Warning System X X X X X X X X
Evacuation Plan X X X X X X X X
Floqd Fight Pre-Staging X X X X X X X X
Equipment and Supply Area

e All alternatives include the nonstructural measures of a flood warning system, emergency
evacuation plan, and flood fight pre-staging equipment and supply areas.

e A Southern Relief Structure (a levee section removal) measure for addressing post-basin flood
drainage relief is being deferred and recommended as a separate local initiative.

e Fix-in-place levee improvements refer to the seepage control measure of slurry cutoff wall in
addition to some other measures at levee infrastructure penetrations (See Table 3-5).

e The Star Bend levee section is assumed to be a fix-in-place measure for all alternatives.
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e The structural measures for all the alternatives were focused on fix-in-place features of the
existing Feather River levees or new levees.

3.3.1 Engineering Features for Draft Alternatives

A range of engineering features was further developed and confirmed at the Class 4 level of detail
and design (reconnaissance level) for each draft alternative. These engineering features consisted
primarily of through- and under-seepage design solutions, specifically, fix-in-place existing levees
with design measures of berms or cutoff walls, or constructing new levees. All features were
inclusive of real estate needs for easements, relocations, utilities, and encroachments. Table 3-5
presents the general engineering features developed for the draft array of alternatives consisting of
fix-in-place or new levees.

Table 3-5. Engineering Features of the Draft Array of Alternatives

Alternative

Engineering Feature SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8
Gravel Stability Berm (Fix-in- X X X X X X X
Place)
Centerline Soil-Bentonite Slurry X X X X X X X
Cutoff Wall (Fix-in-Place)
New Levee X X
New Levee with Centerline Soil- X X

Bentonite Slurry Cutoff Wall
(Fix-in-Place)

Levee Crest Widening X X X X X X X
(Fix-in-Place)

3.3.2 Alternative SB-1: No Action

Under this No Action Alternative, or the future without-project condition, the Federal government
would take no action toward implementing a specific flood risk-management plan. The economic
evaluation assumes the local agencies will take no action in improving levees within the study area.
Current maintenance practices and OMRR&R manuals would continue to be followed on the existing
levees. The entire study area would continue to be at high risk of flooding and would rely on
emergency responses and flood fighting to ensure the public and life safety of local communities.
Significant damage to property and potential loss of life could occur if existing project levees fail.
Subsequent improvements to the existing project levees would be done under emergency or post-
failure conditions. Emergency costs associated with evacuation, flood fighting, fire and police
services, and government disruptions would result. Transportation and evacuation routes
throughout the area could be severely restricted by a flood event, and critical infrastructure could be
rendered nonfunctional for an extended period of time after the flood event. See Figure 3-1.
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3.33 Alternative SB-2: Minimal Fix-in-Place Feather River Levees: Sunset
Weir to Star Bend

This alternative includes the fix-in-place levee structural measures and nonstructural measures.
Alternative SB-2 focuses on strengthening the existing Feather River levee in the immediate vicinity
of Yuba City and would reduce risk to the Yuba City urban core. See Figure 3-1.

3.3.4 Alternative SB-3: Yuba City Ring Levee

This alternative includes the construction of new levee sections surrounding Yuba City. The eastern
section of the ring levee would utilize the existing levee and would be fixed-in-place. Two new pump
stations were assumed to be required to address interior drainage caused by the new levees for
areas inside the ring levee. This alternative would reduce flood risk and isolate the primary urban
boundary of Yuba City. See Figure 3-1.

3.3.5 Alternative SB-4: Little J-Levee

This alternative is a nonstructural/structural hybrid that includes fixing-in-place the Feather River
levees north of Yuba City from Shanghai Bend to Thermalito, and the construction of a new levee on
to the south and west of Yuba City (little ]). Fix-in-place levee and new levee structural measures
and nonstructural measures are included in this alternative. This alternative assumes two new
pump stations to address interior drainage. Reduction of flood risk would be centered in Yuba City
and the northeastern part of the Sutter Basin. See Figure 3-1.

3.3.6 Alternative SB-5: Fix-in-Place Feather River Levees: Thermalito
Afterbay to Star Bend

This alternative includes Alternative SB-2 but further extends levee fix-in-place improvements north
to Thermalito Afterbay. Alternative SB-5 includes fix-in-place levee structural measures and
nonstructural measures. Reduction of flood risk would extend from around the Yuba City area into
the Sutter Basin’s northern area and communities. See Figure 3-2.

3.3.7 Alternative SB-6: Fix-in-Place Feather River, Sutter Bypass, and
Wadsworth Canal Levees

This alternative consists of fix-in-place improvements to the Sutter Bypass and Wadsworth Canal
Levees and the Feather River Levees from Thermalito Afterbay to Laurel Avenue. Alternative SB-6
includes fix-in-place levee structural measures and nonstructural measures. Reduction of flood risk
would be reduced most extensive throughout the entire basin except near the Cherokee Canal area.
See Figure 3-2.
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Figure 3-1. Alternatives SB-1, SB-2, SB-3, and SB-4
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Figure 3-2. Alternatives SB-5, SB-6, SB-7, and SB-8
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3.3.8 Alternative SB-7: Fix-in-Place Feather River Levees: Sunset Weir to
Laurel Avenue

This alternative includes Alternative SB-2 but extends Feather River fix-in-place levee
improvements south of Yuba City to a point 2,250 linear feet downstream of Laurel Avenue.
Alternative SB-7 includes fix-in-place levee structural measures and nonstructural measures. The
additional increment of levee improvements includes the flood risk-reduction benefits of
Alternative SB-2 and provides additional flood risk-reduction benefits in the most southern areas of
Yuba City. See Figure 3-2.

3.3.9 Alternative SB-8: Fix-in-Place Feather River Levees: Thermalito
Afterbay to Laurel Avenue

This alternative includes Alternative SB-7 but extends Feather River levee improvements north to
Thermalito. Alternative SB-8 includes fix-in-place levee structural measures and nonstructural
measures. Alternative SB-8 includes all the flood risk benefits of in flood risk benefits would include
all of Alternative SB-7. However, Alternative SB-8 would also provide extensive flood risk reduction
in the northern areas, including the communities of Live Oak, Gridley, and Biggs. See Figure 3-2.

34 Evaluation Strategy of Draft Alternatives

The initial groupings of management measures reflected the study objectives. The iterative planning
process screened these measures into conceptual alternatives and a draft array of alternatives
through risk management tools, value engineering, charettes, and application of federal planning
criteria. Verification of the geotechnical levee issues and hydraulic modeling scenarios focused
theses alternatives to two basic methods: fixing in place the existing levee or the construction of new
levees.

A multi-objective formulation approach was developed to analyze the draft array of alternatives to
determine a final array of alternatives and a tentatively selected plan (TSP) recommendation. The
evaluation strategy is structured around Federal planning criteria and is intended to identify the
alternatives that best meet the study objectives of reducing flood risk and damages, and reducing
the flood risk related to public and life safety.

34.1 Federal Planning Criteria

Federal planning criteria were used as the screening structure for the first level screening of the
draft array of alternatives.

34.1.1 Acceptability

The local sponsors (Sutter Butte Flood Control Agency (SBFCA) and Central Valley Flood Protection
Board (CVFPB)) and the public are highly aware of the basin’s flood risk. The sponsors and
community continue their support and acceptance of the FRM efforts. All alternatives in the draft
array with proposed levee improvements and/or new levees for the Sutter Basin with a strategy to
reduce flood risk and life safety risk have sponsor support and acceptance. No further evaluation
and screening were necessary for this criterion.
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3.4.1.2 Effectiveness

Within identified constraints of the study, each alternative in the draft array addresses all of the
planning objectives regarding FRM and life safety to varying degrees. No further evaluation and
screening was necessary for this criterion.

3.4.13 Efficiency

This criterion is defined in terms of cost efficiency of economic residual annual damages and FRM
analysis for annual net benefits. As part of the analysis for cost efficiency, the National Economic
Development (NED) Plan is identified as the alternative that reasonably maximizes annual net
benefits. The draft array of alternatives will be screened for cost efficiency using economic criteria.

34.14 Completeness

The definition of “completeness” from the Planning Guidance Notebook is, “the extent to which the
alternative plans provide and account for all necessary investments or other actions to ensure the
realization of the planning objectives, including actions by other Federal and non-federal entities.”
The study further defines a complete alternative as one that best meets the study objectives of
reducing flood risk and damages and minimizes the resulting residual flood risk to public and life
safety. Completeness is evaluated using metrics for public and life safety developed during the study.

3.4.2 Evaluation Metrics for Completeness

The evaluation metrics, as part of the multi-objective planning process to support the study
objectives, were developed as a screening analysis tool to assist in organizing and evaluating
alternatives across the system of planning accounts. These planning accounts are USACE tools used
to categorize benefits of a project. The four accounts used are listed below.

e National Economic Development (NED).
e Ecosystem Restoration (ER).
e Regional Economic Development (RED).

e Other Social Effects (OSE) - public and life safety.

The evaluation metrics were partly aligned with the VE study evaluation criteria. The metrics were
developed to permit evaluation of the project beyond the traditional single account of NED. The
metrics permitted the evaluation of the project by the other accounts of ER, RED, and OSE with an
emphasis on the study objective of public and life safety, a study objective.

The pilot formulation process anticipated that evaluation and comparison of the alternatives in the
draft array would be based on multiple criteria, including the following: monetary and nonmonetary
effects; qualitative and quantitative data; and economic, public safety, environmental, and regional
criteria. The evaluation metric criteria identified in Table 3-6 were based upon both existing USACE
policy, including the Water Resources Council Principles and Guidelines criteria, and the Planning
Guidance Notebook. See Table 3-6.
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Table 3-6. Evaluation Metric Criteria and Study Objectives

Study Objectives Evaluation Metric
(a) Reduce the risk to life, health, and public Population at Risk
safety due to flooding Critical Infrastructure-Life Safety

Evacuation Routes

(b) Reduce the risk of property damage due to NED Costs

flooding NED Benefits

(c) Reduce the risk of damage to critical Critical Infrastructure-Life Safety
infrastructure due to flooding

(d) Encourage the wise use of the floodplain Potentially Developable Floodplain (Acres)

During plan formulation, ecosystem and recreational opportunities (ER account and partially the
RED account) were identified that did not meet study objectives because they could not be cost
effectively conjoined with FRM measures. The ecosystem and recreational opportunities were
determined to be best pursued independently of the FRM study. Therefore, ecosystem restoration
and recreation were not integrated into the final evaluation metrics.

Definitions of these study-specific evaluation metrics, aligned with VE/Charette evaluation criteria
and strategy, are shown in Table 3-7.

Table 3-7. Description of Evaluation Metrics

Evaluation Metric Description

Population at Risk (People) Number of people within the 1% ACE floodplain@ based on the 2010 census
blocks.

Critical Life Safety Number of fire stations, police stations, hospitals, senior living facilities, jails,
Infrastructure (Facilities) etc. that are of life safety significance.
Evacuation Routes The vulnerability of populations with regards to the number of escape routes
(Number of Routes) available during flood events.
Potentially Developable Potentially developable land within the 1% ACE floodplain with flood depths
Floodplain (Acres) less than 3 feet. General determination of potential acres (supply).

a 1% ACE floodplains and residual 1% ACE floodplains are used to provide a standard comparison graphic
that is familiar to the public in association with the National Flood Insurance Program.

34.2.1 Evaluation of Residual Risk of Draft Array of Alternatives

In order to conduct completeness criteria screening, a general qualitative ranking of the alternatives
in the draft array was performed for residual risk focused on OSE planning to account for public and
life safety. Evaluation metrics for public and life safety and the residual 1% ACE floodplain maps
under the alternatives were used to evaluate alternatives at the appropriate level of detail and to
provide an initial ranking and grouping of the draft alternatives. Public and life safety evaluation
metrics factored in residual floodplains and the existing communities and population centers of
Yuba City, Live Oak, Gridley, and Biggs (See Table 3-8 and Figure 3-3). Alternatives that removed
communities and population from the residual floodplain were determined generally to have a
lower residual risk ranking. The potentially developable floodplain metric was ranked according to
the alternative’s minimization of developable floodplain, which would reduce public safety risk in

the future.
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Table 3-8. Draft Array of Alternatives: Comparison of Residual 1% ACE Floodplain Risk

Alternative

Evaluation Metric SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8
Population at Risk 5 3 3 2 2 1 3 2
Critical Infrastructure 5 4 4 2 2 1 4 2
Evacuation Routes Choices 5 4 4 2 2 1 4 2
Loss of Life 5 3 3 2 2 1 3 2
Minimizing Potentially 1 2 2 3 3 5a 2 3
Developable Floodplain

Note: Qualitative rankings range from 5 (High Residual Risk) to 1 (Low Residual Risk).
a QOnly alternative with entire lower basin in potentially developable floodplain.

General qualitative rankings were developed on a scale of 1 to 5 for residual risk for each evaluation
metric after implementation of each respective alternative. The rankings are subjective and
intended only to provide only a relative ranking of alternatives. Residual risk was defined associated
with three areas identified: Yuba City area, northern communities area, and southern area, and
ranked as follows:

e A5 ranking is for maximum residual risk to public and life safety for urban areas and rural areas
in the basin.

e A4 ranking is for reducing some residual risk to public and life safety in most of Yuba City and
no reduction in risk in the northern community and rural areas.

e A3 ranking is for reducing residual risk to public and life safety for most of Yuba City, and
minimal northern urban areas and rural areas.

e A2 ranking is for minimizing residual risk to public and life safety for the majority of urban
areas (Yuba City, Live Oaks, Biggs, and Gridley), and for most of the northern rural areas.

e A1 ranking is for minimizing residual risk to public and life safety for the entire basin’s urban
and rural areas.

The residual risk comparison distributed the alternatives into two main groupings of high residual
risk (Alternatives SB-1, SB-2, SB-3, and SB-7) and lower residual risk (Alternatives SB-4, SB-5, SB-6,
and SB-8).The residual risk comparison presented a grouping of alternatives (SB-4, SB-5, SB-6, and
SB-8) that had a generally low residual risk ranking compared with all draft alternatives. Alternative
SB-6 had the lowest residual risk ranking, but with significant risk concerns related to potentially
developable floodplain in the southern deeper floodplain end of the basin.

343 Cost Efficiency

Cost efficiency was determined through economic analysis for the draft array of alternatives, and
results were presented as residual annual damages and annual net benefits using the conceptual
parametric costs at the Class 3 level of detail. The cost effectiveness determination also identified
the NED Plan from the draft array.

3.4.3.1 Annual Net Benefits

Economic analysis provided annual net benefits and benefit-to-cost ratios (BCR) ranges that were
evaluated for the draft array of alternatives in Table 3-9.
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e The low annual benefit column represents the 75% confidence level that benefits will exceed the
indicated value, the mid represents the 50% confidence level, and the high annual benefit
represents the 25% confidence level.

e The low annual cost represents the 20% confidence level that costs will be less than the
indicated value, the mid represents the 50% confidence level, and the high cost represents the
80% confidence level that costs will be less than indicated.

e Net benefit and BCR mean values and ranges were calculated using Monte Carlo methodology
that determines hundreds of scenarios using a non-symmetrical triangular distribution of the
annual benefits and the annual costs. The mean net benefit and BCR represent the mean result
from this Monte Carlo method. The low to high range represent the 90% confidence range, with
the mean value providing the best estimate. Confidence is highest that net benefits and BCR will
exceed the low values, and confidence reduces toward the high values. The mean values provide
the best estimate.

3.4.3.2 Identifying the NED Plan

USACE criteria require the identification of a NED Plan. The economic analysis indicates that the
NED alternative is Alternative SB-7 because it most reasonably maximizes annual net benefits
compared with the other alternatives. Alternative SB-7 consists of fixing-in-place the existing
Feather River West Levee from Sunset Weir down river to 2,250 linear feet beyond Laurel Avenue.
The total first cost, which is the sum of all initial expenditures to construct a project, is estimated at
$423 million with annual net benefits of $34 million. Figure 3-4 shows the Alternative SB-7 NED
Plan and the resulting residual 1% ACE floodplain .

To validate and confirm the NED Plan, an evaluation is required to demonstrate that net benefits are
maximized. Alternative SB-2, which has the next highest annual net benefits, was further evaluated
in comparison with Alternative SB-7 in terms of other metrics such as life safety of population at
risk, critical infrastructure, evacuation routes, and wise use of floodplains. Alternative SB-2 by
definition is a minimal fix-in-place of Feather River levee sections consisting of fixing-in-place the
Feather River levees from Sunset Weir up to and including Star Bend. The total first cost estimate is
$319 million with annual net benefits of $38 million. Benefits are concentrated in the Yuba City
center of the study area.

Alternative SB-7 consists of the Alternative SB-2 levee fixes (Sunset Weir to Star Bend) plus an
additional 13.4 miles of levee fixes. This addition would reduce flood risk and associated life safety
risk to additional areas of south western Yuba City. The additional investment of $104 million
results in an increase in annual net benefits of $8 million. The incremental BCR is 2.6:1. Benefits for
this additional reach are centered in Yuba City, but the alternative also addresses significant flood
risk to the southern urban edge of Yuba City. Fixing this reach provides flood risk reduction to an
additional approximately 18,500 people. See Figure 3-4.

When compared with Alternative SB-2, Alternative SB-7 reasonably maximizes economic benefits
(Table 3-10). The comparison and evaluation confirmed Alternative SB-7 as the NED Plan with
continued Federal interest and cost effectiveness. See Figure 3-5.
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Table 3-9. Net Benefits/Benefit to Cost Ratio Ranges for the Draft Array of Alternatives, Using October 2011 Prices ($ Millions) and 4.0%

Discount Rate

Plan Formulation

Total First Cost2 IDCP |Annualized Cost + O0&Mc¢ Annual Benefits Annual Net Benefitsd | Benefits to Cost Ratioe
Low | Mid | High Low Mid High | Low Mid High

Alternative (20%) [ (50%) | (80%) | Mid |(20%)| (50%) | (80%) |(20%) | (50%) | (80%) | Low | Mean | High | Low | Mean | High
SB-1: No Action 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SB-2: Minimal Fix-in-Place 290 319 361 24 14 16 18 24 38 73 14 29 48 1.9:1| 2.9:1] 4.1:1
Feather River Levees: Sunset
Weir to Star Bend
SB-3: Yuba City Ring Levee 411 451 507 53 21 23 26 25 41 71 8 23 40 1.3:1| 2.0:1] 2.7:1
SB-4: Little ]-Levee 729 798 899 94 37 40 45 31 46 87 -3 14 36 0.9:1| 1.4:1| 1.9:1
SB-5: Fix-in-Place Feather 549 608 694 72 28 31 35 29 45 81 4 21 41 1.1:1| 1.7:1] 2.3:1
River Levees: Thermalito
Afterbay to Star Bend
SB-6: Fix-in-Place Feather 1,018 (1,131 | 1,297 183 53 59 67 46 73 134 -3 24 58 0.9:1| 1.4:1| 2.0:1
River, Sutter Bypass, and
Wadsworth Canal Levees
SB-7: Fix-in-Place Feather 386 423 479 41 19 21 24 32 51 92 18 37 60 1.8:1| 2.7:1] 3.8:1
River Levees: Sunset Weir to
Laurel Avenue
SB-8: Fix-in-Place Feather 645 713 812 100 33 37 42 36 58 101 7 28 52 1.2:1| 1.8:1] 2.4:1
River Levees: Thermalito
Afterbay to Laurel Avenue

Note:

a  Cost Range: Min = 20% Mid = 50% Max = 80% (confidence costs are less than given value).

b IDC = Interest during construction, which is estimated interest accumulated until the project begins to accrue intended benefits. Here, IDC is based on equal annual

spending over the following construction schedules: SB-2 = 3 years, SB-3 = 5 years, SB-4 = 5 years, SB-5 = 5 years, SB-6 = 7 years, SB-7 = 4 years, SB-8 = 6 years.

¢ First Cost plus IDC amortized over 50 years at 4% plus annual 0&M. Annual O&M costs: SB-2 = $195k, SB-3 = $270k, SB-4 = $477k, SB-5 = $360Kk, SB-6 = $661k, SB-7

= $350k, SB-8 = $500k.

d  Benefit Range: Min = 75% Mid = 50% Max = 25% (confidence benefits are greater than given value).

e Benefit to Cost values are a result of Monte Carlo simulations using triangular distributions of annual benefit and annual cost confidence intervals as inputs.

Mean=Mean result from simulation.
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Figure 3-4. Floodplains of Alternative SB-2 and SB-7
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Table 3-10. Alternatives SB-1, SB-2, and SB-7 Comparison, Using October 2011 Prices ($Millions) and

4.0% Discount Rate

Item Alternative SB-1: Alternative SB-7
(from mean economic range number) No Action Alternative SB-2 (NED)
Investment Cost
First Cost - 319 423
Interest During Construction - 24 41
Subtotal - 343 464
Annual Cost -
Interest and Amortization - 15.8 20.7
Operation, Maintenance, Repair, - 0.2 0.4
Replacement and Rehabilitation
Subtotal - 16 21
Annual Flood Risk Management - 38 51
Benefits
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Figure 3-5. Residual 1% ACE Floodplain of the NED Plan: Alternative SB-7
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3.4.3.3 Efficiency Evaluation of Screened Residual Risk Alternatives

Upon the completion of the cost efficiency evaluation and analysis for the NED Plan, the alternatives
previously identified and screened for completeness for their low residual life safety risk,
Alternatives SB-4, SB-5, SB-6, and SB-8, were also evaluated and screened using cost effectiveness
economic information. See Table 3-11. Using the cost efficiency screening criteria of maximized
annual net benefits, Alternative SB-8 was identified, after the NED Plan, as the next most cost
efficient alternative that also has low residual life safety risk, (i.e., Alternative SB-8 is more complete
by study definition).

Table 3-11. Summation of Screened Alternatives for Completeness (Residual Risk) and Efficiency
(Cost), Based on October 2011 Prices and 4.0% Discount Rate

Economic Metric Residual Risk Screened Alternatives

($ millions) SB-4 SB-5 SB-6 SB-8 SB-7 NED
Total First Cost 798 608 1131 713 423
Annual Benefits 46 45 73 58 51
Annual Net Benefits 14 21 24 28 37
Benefit to Cost Ratio 1.4:1 1.7:1 1.4:1 1.8:1 2.7:1

In summary, the Completeness Criteria screening identified Alternatives SB-4 and SB-8 as having
low residual risk. The other two alternatives identified with low residual risk, Alternative SB-5 and
SB-6, were both screened out as being less cost efficient. Alternative SB-6 was also screened out as
having an unacceptable increase in potentially developable floodplain risk in the deep southern
portion of the basin relative to the other alternatives. Alternative SB-4 was dropped from further
consideration due to its high cost ($798 million), low annual net benefits ($14 million), reduced life
safety benefits in the southern Yuba City area, complexity, and high environmental impacts
associated with new levee construction. The remaining Alternatives SB-7 and SB-8 were further
evaluated for the final array.

3.4.4 Alternative Evaluation: NED Plan Residual Risk

The completeness criteria and the cost efficiency criteria screenings identified two alternatives for
the final array: Alternative SB-7 as the NED Plan, and Alternative SB-8. Alternative SB-8 is the next
most cost efficient alternative with low residual risk and can be considered as a potential Locally
Preferred Plan (LPP). A LPP is defined as a plan that deviates from the identified NED Plan and is
supported by the local sponsor. Identification of a LPP as the TSP requires ASA(CW) approval. As
part of the iterative planning process, the NED Plan and Alternative SB-8 required a more a detailed
residual risk screening, comparison and evaluation using the evaluation metrics for public and life
safety to further establish and verify a final array of alternatives.

3.4.4.1 Evaluation of the NED Plan Residual Risk and Mitigation
Strategies

A next step in the screening for a final array of alternatives involved validating the completeness of
the NED Plan. This process required more detailed analysis of the NED plan and Plan’s residual risk
and mitigation strategies using the evaluation metrics.
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Residual risk of the NED Plan was assessed by the life safety metrics, described in Table 3-12. The
NED Plan benefits are derived from reduction in adverse flooding effects, but benefits are primarily
centered around the Yuba City area. However, the analysis of the NED Plan’s residual 1% ACE
floodplain (Figure 3-5) reveals that substantial residual risk to the communities of Biggs, Gridley,
Live Oak, and southern areas of Yuba City would remain (Table 3-12) from under-seepage and
through-seepage failures of the northern Feather River levees.

Table 3-12. Evaluation Metric Residual Risk Comparison

Alternative
Evaluation Metric Measurement SB-1: No Action NED Plan
IR
Population at Risk People V\.llthln 1% 94,600 38,200
floodplain
s N
Critical Infrastructure Fac111t1e§ within 1% 28 1
floodplain
Evacuation Routes Number of Routes outside 0 1
1% floodplain
Potentially Developable Acres within 1% floodplain 71,800 88,200
Floodplain with depths less than 3 feet.

344.1.1 Population at Risk

Even with the implementation of the NED Plan, a population of 38,200 people would remain at risk
from a 1% ACE flood event. Of special concern are people at least 65 years old who live within the
study area, because those individuals experience a higher risk of life loss in flood events. Both Butte
County (15.6%) and Sutter County (13.0%) are above the state average (11.7%) for percentage of
persons 65 years of age and older. Flood events most likely would occur during the winter months’
cold water and air temperatures.

Risk-Reduction Measures

There are no practical mitigation measures for addressing population at risk, such as relocating
entire town populations, structures, and infrastructures. These measures were deemed feasible to
address residual risk in the established population centers of Live Oak, Gridley, and Biggs.
Additional nonstructural measures were evaluated in Section 3.4.6.6, Cost Effectiveness of Structural
vs. Nonstructural Mitigation Measures. These measures were considered cost prohibitive, and would
be socially and economically unacceptable and disruptive.

3.4.4.1.2 Critical Infrastructure

A significant amount of critical infrastructure is located within the study area, especially in the more
populated northern area outside of Yuba City. Critical infrastructure is a term used by governments
to describe assets that are essential for the functioning of a society and economy from a national
perspective. Most commonly associated with the term are facilities for fire stations, police stations,
hospitals, senior living facilities, and prisons. The benefits of the NED Plan (Alternative SB-7) would
be primarily centered around Yuba City, leaving and 11 elements of critical infrastructure in the
communities of Live Oak, Gridley, and Biggs would remain at risk from a 1% ACE event.
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Critical Infrastructure Risk-Reduction Measures

Risk-reduction measures that could reduce loss of life and improve the function of critical
infrastructure facilities still at flood risk by the implementation of the NED Plan were evaluated and
screened.

e Ring levees to floodproof structures were considered to be ineffective for facilities like hospitals,
correctional facilities, and assisted living centers, because the functionality of the facilities
would be compromised by isolating facilities from the community during an average flood event,
which is estimated to last 2-3 weeks (using historical Sutter Basin flood event data).

e Physically elevating smaller facilities such as police stations and fire stations might be
economically justified, but their functionality during flood events would be compromised by
isolating facilities from the community during a flood event.

e Alternatives SB-4 and SB-8 provide structural fix-in-place or new levee measures that would
effectively reduce loss of life and improve the function of critical infrastructure facilities left by
the NED Plan.

Evacuation Routes

The primary urban centers in the study area are Yuba City, Biggs, Gridley, and Live Oak. These
communities are all located on or near State Route 99, which runs north-south through the region.
The Sutter County Evacuation and Mass Shelter/Care Plan identifies State Routes 20, 99, and 113 as
the primary evacuation routes in the region. Evacuation routes are subject to change because they
are event-specific and official evacuation routes are established by the county sheriff’s office during
an emergency. The Butte County Office of Emergency Management does not have published
evacuation routes at this time, but anticipates State Routes 99 and 162 and the Colusa Highway
could be used as conditions allow. Interior evacuation routes to the town of Sutter and Sutter Buttes
could isolate evacuees within the Sutter Basin with limited support. The best emergency evacuation
practices call for evacuating people out of the flooded areas to more secure and accessible locations
whenever practical.

During the 1997 event, seven different evacuation zones needed to be established over seven days
because of constantly changing conditions and levee breaks.

The main evacuation routes used for the 1997 flood event were State Route 99 north and State
Route 113 south. State Route 20 west and State Route 99 south were used intermittently because
not all portions of these roads were accessible at all times during the flood.

Evacuation preparation can be made days in advance for predictable flood events within the major
river system in the study area. As river water levels rise and are predicted to reach flood stages,
warnings would be reiterated and evacuation efforts increased. This would allow time for
evacuation of immobile residents and other people with special evacuation needs (hospital patients,
rest home residents, jail inmates, elderly individuals, school students) via the established routes.
However, none of the historical flooding evacuations in the region has been due to foreseen events.
Historical flood evacuations in the region have resulted from levee failures due to under-seepage,
which is characterized by its unpredictability and resulting sudden levee failure. The result has been
evacuations after levees have failed and widespread flooding is in progress. The 1955 flood was due
to a levee break in late December where no prior evacuation notice was given. In the 1997 flood,
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Yuba City was evacuated, but a levee on the east side of the Feather River near Olivehurst—which
was not evacuated—unexpectedly failed.

The residual 1% ACE (1/100 year event) floodplain resulting from the NED Plan would affect every
major urban center and nearly every primary evacuation route in the region. Although flood depths
can be considered shallow (1 to 3 feet) in the northern area, the California Department of
Transportation guidelines do not consider depths of flooding as a primary consideration for closure;
it is the length or distance of roadways being flooded that determine road closures as directed by
the California Highway Patrol.

The most critical levee breach scenario used to define the composite floodplain associated with the
NED Plan would be due a potential levee failure upstream of Sunset Weir with resulting flooding of
the northern basin and communities. All routes out of Biggs, Gridley, and Live Oak would be affected
by the flood residual inundation. The only evacuation route from Yuba City would be provided by
State Route 20 east into Marysville, which is a community surrounded by a ring levee with
significant flood risk. Additionally, heading eastbound to Marysville entails driving over a four lane
bridge that may create a traffic bottleneck limiting the evacuation.

Evacuation Residual Risk Mitigation Measures

Specific measures, other than the specific draft alternatives, to improve evacuation during a flood
event were assessed and screened. Measures considered included modifications (elevations) to
roads used for evacuation.

e Flooding in the northern portion of the basin would involve extensive sheet flow (northeast to
southwest) flood water movement. Elevating roadway embankments can result in even greater
flood depths or redirecting the water to another roadway overtopping location. Any
embankment modifications to roads and the railroad would need to be raised. Culverts would
not be able to convey the flood flow. Therefore, most roadways would require extensive
causeway type bridges or series of culverts.

e Raising of roadways was considered to be cost and environmentally prohibitive relative to other
measures due to the extensive construction, borrow, infrastructure, and real estate
requirements.

e Raising of the railroad that travels roughly north to south is considered to be more costly and
complex than raising a vehicular road due to the larger footprint, more complex construction,
extensive drainage infrastructure, and special requirements required by the railroad.

e Other internal evacuation routes from populated areas to the higher ground of Sutter Buttes or
the town of Sutter were considered not viable due to the number of connector roads that would
need to be raised. Evacuating to essentially an “island” at Sutter Buttes would be high risk and
difficult to logistically support in emergencies. Evacuation out of the flooding area is always a
best practice where practicable.

e Alternatives SB-4 and SB-8 provide structural fix-in-place or new levee measures that would
effectively reduce residual risk by removing critical life safety infrastructure out of the
floodplain, creating critical additional evacuation routes and options for population centers in
the northern area.
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3.4.4.13 Potentially Developable Floodplains (Wise Use of Floodplains)

The NED Plan increases potentially developable floodplains as defined for this study to
approximately 88,200 acres in Sutter Basin. The floodplain metric used in this analysis is a simple
index based on basic physical parameters. The metric does not forecast future population growth,
economic conditions, or government decisions that will constrain future floodplain development.
Current measures in place to restrict or mitigate development in the Sutter Basin are listed below.

e Sutter and Butte County General Plans contain restrictive development policies for floodplains.

e Local policies, combined with recent state legislation and Federal regulations, are expected to
limit land development.

e Conservation easements and Williamson Act contracts are in place, and the potential exists to
expand use of these conservation tools.

e The State of California provides annual flood risk notifications to landowners.

3.4.5 Identification of the Final Array of Alternatives

The NED Plan would reduce adverse flooding effects but significant residual risks would remain.
Other alternatives and measures were evaluated and screened that would best mitigate the residual
risk to life safety of the NED Plan. In summary of the iterative formulation process, the Completeness
Criteria screening identified Alternatives SB-4 and SB-8 as having low residual risk (See Figure 3-6).
The other two alternatives identified with low residual risk, Alternatives SB-5 and SB-6, were both
screened out as being less cost efficient. Alternative SB-6 was also screened out as having an
unacceptable increase in potentially developable floodplain risk in the deep southern portion of the
basin relative to the other alternatives.

Alternative SB-4 was dropped from further consideration due to its high cost ($798 million), low
annual net benefits ($14 million), reduced life safety benefits in the southern Yuba City area,
complexity, and high environmental impacts associated with new levee construction. This left
Alternative SB-8 as a potential LPP alternative for the final array of alternatives.

3.4.6 Comparison of the Final Array of Alternatives

The screening process left the potential LPP, Alternative SB-8, as the alternative to be further
evaluated and compared with the NED Plan. The levee fix-in-place extents of both the NED Plan
(Alternative SB-7) and the potential LPP are shown in Figure 3-7.

Alternative SB-8 includes the NED Plan (Alternative SB-7), but contains additional fixes to existing
project levees from Sunset Weir north to Thermalito Afterbay. These levee fix additions address the
NED Plan’s primary residual life safety risk in the northern area population centers of Live Oak,
Gridley, and Biggs as shown on Figure 3-8. The geotechnical levee issues prevalent throughout all
the levee sections and the hydraulic flows characteristics of the Feather River north of Yuba City
necessitates addressing all the levee sections from Sunset Weir to Thermalito.
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Figure 3-6. Floodplain Comparison of Alternatives SB-4 and SB-8
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Figure 3-7. Alternative SB-7 (NED Plan) and SB-8 (LPP) Levee Extents
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Figure 3-8. Residual 1% ACE Floodplains of the NED Plan and Alternative SB-8
3.4.6.1 Economic Comparison with the NED Plan

Alternative SB-8 has a roughly $290 million additional first cost and provides $9 million less in
annual net benefits compared with the NED Plan. Alternative SB-8 is not incrementally economically
justified, with a benefit to incremental cost ratio of 0.4:1. However, Alternative SB-8 does provide
additional annual benefits of $6 million and has a total benefit to cost ratio of 1.8 to 1. See Table 3-

13.

3.4.6.1.1 Population at Risk

The NED Plan would remove 60% of the basin population out of the 1% ACE floodplain while the
LPP (Alternative SB-8) would remove 93% of the basin population out of the 1% ACE floodplain

(See Table 3-14).

Life Safety Evaluation

To evaluate and estimate the potential loss of life and injury in a flood event, and following the
planning modernization paradigm of employing sound qualitative analysis guided by professional
judgment, the Levee Screening Tool (LST) was used to generate a preliminary assessment of the
general conditions and associated risks in order to estimate the loss of life caused by inundation due

to breach or overtopping of a levee.
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Table 3-13. Final Array of Alternatives Economic Comparison (in millions)

Annualized Cost +
Total First Cost IDC 0&M Annual Benefits Annual net Benefits | Benefits to Cost Ratio
Low |[Mid High Low |Mid High |Low Mid High

Alternative (20%) | (50%) | (80%) | Mid (20%) | (50%) | (80%) | (20%) | (50%) | (80%) |Low |[Mean |High |(Low |Mean |High
SB-1: No Action 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SB-7: Fix-in-Place Feather River | 386 423 479 41 19 21 24 32 51 92 18 37 60 1.8:1| 2.7:1| 3.8:1
Levees: Sunset Weir to Laurel
Avenue
SB-8: Fix-in-Place Feather River | 645 713 812 100 33 37 42 36 58 101 7 28 52 1.2:1| 1.8:1| 2.4:1
Levees: Thermalito Afterbay to
Laurel Avenue
SB-8 incremental cost and 259 289 333 58 14 16 18 4 6 9 -11 -9 -7 0.3:1| 0.4:1| 0.5:1
benefits compared with SB-7

Note: See Section 3.4.3.1, Annual Net Benefits, for explanation of economic ranges and calculations.
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Table 3-14. Remaining Population at Risk within the 1% (1/200) ACE floodplain

NED Population SB-8 Population Reduction of
Community Remaining at Risk Remaining at Risk Population at Risk
Yuba City 11,400 3,500 7,900
Biggs 1,500 20 1,480
Gridley 6,400 0 6,400
Live Oak 8,400 0 8,400
Rural Sutter County 5,800 3,100 2,700
Rural Butte County 4,800 20 4,780
Total 38,200 6,600 31,600

The computed fatalities under a breach scenario for the without-project condition are estimated to
be 388 and 489 for day and night settings, respectively. Table 3-15 indicates the results of the
application of the LST to the estimated population under each alternative scenario. For the
approximately 38,300 people at risk under Alternative SB-7, the potential loss of life estimate is 157
(day) and 197 (night). For the approximately 6,640 people at risk under Alternative SB-8, the
potential loss of life estimate is 27 (day) and 34 (night).

Table 3-15. Loss of Life Estimate

Alternative
SB-1 SB-7 SB-8
Community Day Night Day Night Day Night
Biggs 6 8 6 8 0 0
Gridley 26 33 26 33 0 0
Live Oak 34 43 34 43 0 0
Yuba City 276 348 47 59 14 18
Rural Butte County 20 25 20 25 0 0
Rural Sutter County 26 32 24 30 13 16
Total 388 489 157 197 27 34

3.4.6.1.2 Evacuation Routes

The availability and access of evacuation route options during sudden, unpredictable flood events is
a critical factor for effective and safe evacuations. With the population centers spread throughout
the middle and northern sections of the Sutter Basin study area, evacuation route options are critical
to evacuation planning and real time evacuation. Adjoining basins to the southwest, west, south, and
east either have lower levels of flood protection or are surrounded by water during flood events,
making them dangerous locations for evacuees.

The Sutter County Evacuation and Mass Shelter/Care Plan identifies State Routes 20, 99, and 113 as
the primary evacuation routes in the region. These routes are subject to change because these
routes are event-specific. Official routes are established by the county sheriff’s office during an
emergency. The Butte County Office of Emergency Management does not have published evacuation
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routes at this time but anticipates that State Routes 99 and 162 and Colusa Highway could be used
as conditions allow. During the 1997 event, seven different evacuation zones were established over
seven days in response to constantly changing conditions and levee breaks. The main evacuation
routes used for this flood event were State Route 99 north and State Route 113 south. State Route 20
west and State Route 99 south were used intermittently because not all portions of these roads were
accessible at all times during the flood.

Evacuation preparation can be made days in advance for predictable rain events. For example, a
0.2% ACE (1/500 year event) rain storm would be identified by meteorologist and residents could
be given notice days in advance. As a significant rain event nears, warnings and evacuation efforts
would be increased and reiterated. This would allow time for evacuation of immobile residents and
other people with special evacuation needs (residents of hospitals, rest homes, and jails, elderly
individuals, school students) via the established routes. However, none of the historical flooding
evacuations in the region have been due to foreseen weather events. Historical flood evacuations in
the region have resulted from levee failures due to under-seepage, which is characterized by its
unpredictability and sudden occurrence. The result is evacuations occur after levees have failed and
widespread flooding is in progress. The 1955 flood resulted from a levee break in late December
when no prior evacuation notice was given. In the 1997 flood, Yuba City was evacuated; however,
during the evacuation, a levee on the east side of the Feather River near Olivehurst (which was not
evacuated) failed.

Every major population center and nearly every primary evacuation route in the region would
remain in the residual 1% ACE floodplain resulting from implementation of the NED Plan
(Alternative SB-7). The most critical levee breach scenario used to define the composite floodplain
associated with the NED plan would be a levee failure upstream of Sunset Weir floodplain would be
due to potential levee failure upstream of Sunset Weir. All routes out of Biggs, Gridley, and Live Oak
would be impacted by the residual flood inundation. The only egress from Yuba City would be State
Route 20 east into Marysville, which is a community surrounded by a ring levee. Additionally,
heading eastbound entails driving over a four-lane bridge that is not expected to adequately handle
the additional traffic flow and is built to only a 1% ACE event (Figure 3-9).

3.4.6.1.3 Critical Infrastructure

The NED Plan would leave numerous critical infrastructure facilities at risk in the residual 1% ACE
floodplain in the cities of Biggs, Gridley, and Live Oak, and southern areas of Yuba City (Figure 3-10).
A partial list of facilities at risk is provided here:

e 1 hospital (45 beds)

e 2 police stations

e 5 fire stations

e 1 assisted living center (99 beds)

e 3 city hall buildings

e 1 correctional facility (305 inmate capacity)
e 3 water and sewer treatment facilities

e Multiple telecommunication facilities
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Additional comparisons of residential, commerecial, and industrial structures were done as part of
the economic analysis to provide perspectives beyond the critical infrastructure of the communities
and economic impact areas (See Table 3-16).
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(See the Figures folder on the CD for full-sized images.)

Figure 3-9. Comparison of NED Plan and LPP Evacuation Routes
(Residual 1% ACE Floodplains)

3.4.6.14 Potentially Developable Floodplain

Potentially developable land in the residual 1% ACE floodplain was calculated as an evaluation
metric. This assumes that land is developable if the 1% ACE floodplain depths are 3 feet or less
(Figure 3-11). The calculation estimates the potential of roughly 12,000 additional acres made
available for development under the LPP than under the NED Plan.

Sutter Basin is an agriculturally focused region. The local and state partners have several existing
land use commitments and constraints to floodplain development.

e Williamson Act contracts: These rolling 10-year agreements between local government and

farmers preserve agricultural lands and open space in rural California by offering landowners
tax breaks on the assessed land value.

e Conservation easements: These agreements between landowners and agencies such as the U.S.
Fish and Wildlife Service permanently preclude future development.

e Flood risk notifications: State of California sends annual flood risk notifications to all affected
property owners.
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Number of Structures within the 1% (1/100) ACE Residual Floodplain

Commercial Industrial Public Residential Total

Economic Impact | Without Without Without Without Without

Analysis Project SB-7 SB-8 | Project SB-7 SB-8 Project SB-7 | SB-8 | Project SB-7 SB-8 | Project SB-7 SB-8
Biggs 17 17 0 1 1 0 0 0 478 478 6 496 496 7
Gridley 80 80 0 7 0 4 4 0 1,931 1,931 0 2,022 2,022 0
Live Oak 51 51 0 5 0 23 23 0 2,088 2,088 0 2,167 2,167 0
Yuba City 871 5 5 210 2 122 2 2 18,709 985 985 (19,912 994 | 994
Rural Butte 10 10 0 16 16 1 0 0 0 1,203 1,203 7 1,229 1,229 8
Rural Sutter 9 9 9 23 20 20 7 7 7 918 625 625 957 661 | 661
TOTAL 1,038 172 14 262 51 24 156 36 9 (25,327 7,310 (1,623 |26,783 7,569 |1,670
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Figure 3-10. Critical Infrastructure and Life Safety Comparison
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Figure 3-11. Potentially Developable Floodplain Comparison
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Other measures for addressing additional potential developable floodplain acres beyond the
measures already in place include purchasing additional flood or land use restriction easements.

3.4.6.1.5 Incremental Cost Effectiveness Comparison of Risk-Reduction Measures

With the NED Plan identified, and Alternative SB-8 confirmed as a LPP that best addresses the
residual risk of the NED Plan, other risk-reduction mitigation measures were considered and
evaluated for effectiveness and cost efficiency as part of the iterative planning process. A cost
effectiveness comparison analysis was performed and a table of the identified risk-reduction
measures was developed (See Tables 3-17 and 3-18).

The metrics used for comparison of risk-reduction measures were estimated costs, annual benefits,
population-at-risk, estimated loss of life, critical infrastructure, evacuation routes, flooding
characteristics, and potentially developable floodplain. Table 3-17 summarizes the residual risk of
the NED Plan (Alternative SB-7) and the LPP (Alternative SB-8). Table 3-18 compares each
nonstructural risk-reduction measure with Alternative SB-7 and with Alternative SB-8 for
effectiveness by evaluation metric.

This analysis serves to capture the potential range of cost-effective risk-reduction measures to
reduce the loss of life and protect critical infrastructure in the Sutter Basin study area. This
qualitative analysis was guided by professional judgment, rather than heavily based on the
quantitative processes used during alternative selection. The analysis reveals that the only possible
measure competitive with Alternative SB-8 (in terms of outputs for the northern basin) is
relocations, a measure that has greater costs.

The results of the cost effectiveness comparison indicate that the most cost-effective measure to address
the residual risk of the NED alternative is a more extensive fix-in-place levee alternative (Alternative SB-

8).

3.4.6.1.6 Cost Effectiveness of Structural vs. Nonstructural Mitigation Measures

A last general cost comparison of Alternative SB-8 with nonstructural measures was performed, at a
very conceptual level of detail, to verify that the structural measures of Alternative SB-8 are the
most cost effective in addressing the residual risk and consequences left by the NED Plan. Fix-in-
place levees structural measures of Alternative SB-8 are estimated to cost $260 million to $330
million more than the NED Plan. Various structural and nonstructural measures addressing similar
residual risk areas were conceptually estimated and found generally to have considerably higher
costs and impacts compared with the costs and impacts of Alternative SB-8's structural measures, as
identified below.

e Elevate houses: approximately $650 million.

e Provide evacuation route by elevating causeway and retrofitting existing bridges: approximately
$650 million.

e Construct ring levees around Live Oak, Gridley, and Biggs: approximately $375 million.
e Buyout at-risk property owners: approximately $1 billion.

e For reducing the residual risk of flooding left by the NED Plan, Alternative SB-8 was identified as
best addressing the residual risk and study objective of protecting public and life safety in the

study area.
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Table 3-17. Summary of Residual Risk — North Basin Only (Biggs, Gridley, Live Oak, and Rural Butte County)

Plan Formulation

Estimated 1% Event Flooding
Loss of Characteristics within
Life Reduced Risk Area
Incremental PAR during | during Critical Inf. Potentially
First Cost Annual Annual 1% ACE 1% ACE in Developable
[Total Cost] |[Damages |Benefits |Event Event floodplain | Evacuation AEP Depth | Extent Floodplain
Alternative | (Millions) (Millions) | (Millions) | (Persons) |(Persons) |(Structures) Routes (Acres)
Final Array of Alternatives - Entire Basin
No Action 0 0 0 94,600 112 28 0 8% 1-15ft| High| 71,800
SB-7 432 [432] 48 64 38,200 45 10 1 0.3% 1-7ft Med| 88,200
SB-8 316 [748] 41 71 6,600 8 1 0.2% 0-1ft Low| 100,200
NED Plan Residual Risk - Northern Basin Only
SB-7 n/a 9 0 | 21,100 26 9 1 | 8% 1-7ft| Med 45570
LPP Plan Residual Risk - Northern Basin Only
SB-8 n/a 2 7 | 40 0 0 5 | 02% 0-1ft| Low 58265
PAR = population at risk
ACE = annual chance exceedance
Inf. = infrastructure
AEP = annual exceedance probability
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Table 3-18. SB-7 Residual Risk—-Reduction Measures Summary — Northern Basin (Biggs, Gridley, Live Oak, Rural Butte)

Plan Formulation

1% ACE Event
Flood
Compare Incremental PAR Evacu- |Characteristics |Potentially
Alternative or | with SB-7 & | First Cost | Annual Annual during 1% |Estimated |Critical Inf. |ation within Reduced |Developable
Measures SB-8 [Total Cost] | Damages |Benefits |ACE event |Loss of Life | in floodplain | Routes | Risk Area Floodplain
(a) Raise vs. SB-7 +[+]
Homes vs. SB-8 +[+]
(b) Flood Proof | Vs-SB-7 +[-]
Crit. Infr. vs. SB-8 -]
(c) Elevated vs. SB-7 + [+]
Evacuation
Route vs. SB-8 +[+]
vs. SB-7 +[+]
(d) Ring Levees
vs. SB-8 +[+]
(¢) Buyouts vs. SB-7 +[+]
(Relocations) vs. SB-8 + 4]
vs. SB-7 +[+]
(f) SB-8
vs. SB-8 =[=]
Key:

- | Metric is lower Less effective

= | Metricis equal Equally effective

+ | Metric is higher More effective

PAR = population at risk
ACE = annual chance exceedance
Inf. = infrastructure

AEP = annual exceedance probability
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3.4.7 Summary of Evaluation Metrics on Public Safety

Alternative SB-8 is the multi-objective alternative that is cost effective and best reduces flooding and
residual risk to public and life safety in the Sutter Basin. Alternative SB-8 is composed of Alternative
SB-7, plus fixes-in-place the northern Feather River levees from Sunset Weir up to Thermalito
Afterbay. The total first cost estimate is $748 million with annual net benefits of $33 million.

The additional investment of $316 million in project cost (Alternative SB-8 first cost minus the NED
Plan cost) would buy down the residual risk of the NED Plan, provide additional annual benefits ($7
million), and provide significant non-monetized benefits (See Table 3-19). The population at risk of
flooding from a 1% ACE flood event would decrease from 38,200 to 6,600, critical infrastructure
facilities at risk would be reduced from 11 to one, and the number of evacuation routes would
increase from one to five.

Table 3-19. Summary of Public Safety Metrics

Alternative
Evaluation Metric Measurement SB-1: No Action NED SB-8
Population at Risk People 94,600 38,200 6,600
Critical Infrastructure Facilities 28 11 1
Evacuation Routes Number of Routes 0 1 5
Potentially Developable Floodplains  Acres 71,800 88,200 100,200

Because the next incremental alternative (Alternative SB-8) reduces flood risk and significantly
reduces the residual risk of the NED Plan, Alternative SB-8 is supported by the local sponsors as a
LPP, and can be considered multi-objectively (reducing flood risk and risk to public and life safety) a
more comprehensive and complete Federal plan.

3.4.7.1 Separable Area Consideration

Separable areas or elements are defined hydrologically for the study as the subdivision of a study
area's flood risk based on hydrologic and hydraulic characteristics with identifiable and distinct
economic benefits. While not specific to “hydrologically separableness,” “separable element” is
defined in 33 USC Section 2213(f) (WRDA 1986) as a portion of the project that (1) is physically
separable from other portions of the project; and (2)(a) achieves hydrologic effects, or (b) produces
physical or economic benefits, which are separately identifiable from those produced by other
portions of the project.

Within the Sutter Basin Study area, the floodplain has a relatively low gradient and the
hydrologically separable areas are not clearly defined by basic topographic features alone. In
general, there are three separable hydrologic areas. The separation is evident in levee breach
simulations conducted for the study. The breach simulations are shown in the Engineering
Appendix, Hydraulic attachment (Appendix C1b, Hydraulic Design and Analysis) and are described in
the following three sections.
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3.4.7.2 Separable Hydrologic Floodplain 1: A Breach North of Yuba City

A breach in this area would permit floodwaters to flow south-west and inundate the towns of Biggs,
Gridley, Live Oak, and the western and southern fringes of Yuba City. Due to the topography, the
northern areas of Sutter Basin are not susceptible to flooding from a breach in the southern portion
of the study area including the Sutter Bypass.

3.4.7.3 Separable Hydrologic Floodplain 2: A Breach at Yuba City

A breach in this area would permit floodwaters to flow directly through Yuba City and inundate the
southern portion of the basin. Due to topography, a breach at Yuba City would not inundate the northern
portion of the study area. The Yuba City area is not susceptible to flooding from a Sutter Bypass breach.

3.4.7.4 Separable Hydrologic Floodplain 3: A Breach South of Yuba City

A breach on the Feather River or Sutter Bypass would inundate this portion of the study area
(deepest part of the basin). A breach in this area would not result in inundation of Yuba City or the
areas north of Yuba City.

The floodplain inundation separable areas result in economic benefits that are distinctly identifiable
depending on which segments of Feather River levee are fixed. The NED Plan includes the separable
hydrologic floodplain 2, while the LPP (Alternative 8) is inclusive of both separable hydrologic
floodplain 2 and separable hydrologic floodplain 3.

3.4.8 Final Array of Alternatives

With the identification of the NED Plan and the LPP, a final array of alternatives was determined:

e No Action: Alternative SB-1. This is the no action and future without-project condition
alternative and is required to be in the final array.

e NED Plan: Alternative SB-7. This alternative reconfirms the Federal interest and reduces flood
risk to most of the Yuba City area, but leaves considerable residual flood risk to public and life
safety in the northern communities of the basin and parts of Yuba City.

e LPP: Alternative SB-8. This alternative reconfirms the Federal interest the same as the NED Plan
does, but significantly reduces residual risk of the NED Plan in the northern communities of Live
0ak, Biggs, and Gridley, and in additional areas of Yuba City. Alternative SB-8 has been identified
through multi-objective planning using evaluation metrics as a comprehensive Federal plan.

The Alternative SB-1 is included in the final array because NEPA and CEQA require an analysis of the
no action alternative for purposes of comparison against the action alternatives. The No Action
Alternative or future without-project alternative is described in Section 3.3.2.

The screening process leading to the identification of the final array of alternatives was based upon
a Class 3 4 Analysis as described in Section 3.2.1., Level of Detail and Design Assumptions. The final
array of alternatives (SB-7 and SB-8) is now evaluated in more detail (Class 3 Feasibility Level
Analysis and Costs).

For alternatives SB-7 and SB-8, a reach identification system was developed as shown on Figure 3-
12. Alternative SB-8 contains 41 reaches (2A north to 41) along the Feather River West Levee
(FRWL)) alignment, beginning approximately 1.7 miles north of the State Route 99 bridge over the
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Feather River (at station 180+00, approximately 2,250 feet south of Laurel Avenue) and extending
north approximately 41 miles to the Thermalito Afterbay, downstream of Oroville Dam (at station
2368+00). Alternative SB-7 contains 21 reaches (2A north to 21) along the FRWL alignment,
beginning at the same point south of Laurel Avenue and extending approximately 24 miles north to
immediately north of Sunset Weir (station 1433+83). See Plate 3-1.

3.5 Levee Design Measures

3.5.1 Selection of Design Measures

Two primary design measures of the alternative were evaluated. In general, the measures were a
fully penetrating soil-bentonite cutoff wall and a partially penetrating soil-bentonite cutoff wall
combined with a seepage berm or relief wells. Both measures would include a partial levee degrade
to obtain the needed working platform width. A full levee degrade is proposed where the levee has a
severe burrowing rodent infestation or to prevent having to use the more expensive Deep Soil
Mixing method for cutoff wall construction due to depth. A reach-by-reach cost comparison between
the two measures showed a fully penetrating soil-bentonite cutoff wall was the lowest cost measure
for most reaches. However, site conditions dictated selection of a different measure for some
reaches or portions of reaches.

Jet grouting cutoff walls are proposed at locations where it is not practical to construct a
conventional soil-bentonite cutoff wall (i.e., the location of bridges, railroad crossings, and the Yuba
City water treatment plant). Seepage berms by themselves are proposed for the northernmost end
of the FRWL because a conventional soil-bentonite cutoff wall is not constructible through the
cobble levee. Partially penetrating cutoff walls combined with seepage berms or relief wells are
proposed for the southern end of the FRWL because fully penetrating cutoff walls would need to be
too deep to be cost-effective. A cutoff wall with levee relocation and a cutoff wall with Sutter Butte
Canal relocation are proposed for some levee sections along the FRWL (north of Sunset Weir, where
the Sutter Butte Canal is located adjacent to the landside levee toe) to obtain the required operations
and maintenance (0&M) corridors.

3.5.2 Proposed Design Measures and Features

The proposed designed features and measures are listed below.
e Soil-Bentonite Cutoff Walls

e Jet Grouting Cutoff Walls

e Seepage Berms

e Levee Relocations

e Canal Relocations

e Embankment Reconstruction/Landside Toe Fill
e Erosion Protections

e C(losure Structure

e Utility Improvements

e Utility Relocations

e Structural Relocations
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These features and measures would rehabilitate, replace, or tie in and function in conjunction with
the existing system. The existing system includes the following features:

e Embankment

e Cutoff Walls

e Stability Berms

e Relief Wells

e (losure Structures

e Toe Drains

Plate 3-2 shows the location of proposed levee improvements and reaches. As shown in Plate 3-2,
Alternatives SB-8 and SB-7 are similar in that the same design measures are proposed where the
two alternatives overlap. Refer to Engineering Appendix.

3.6 Locally Preferred Plan: Alternative SB-8

Alternative SB-8 contains 41 reaches (2A to 41) along the FRWL alignment, beginning
approximately 1.7 miles north of the State Route 99 bridge over the Feather River (at station
180+00, approximately 2,250 feet south of Laurel Avenue) and extending north approximately 41
miles to the Thermalito Afterbay, downstream of Oroville Dam (at station 2368+00).

Plate 3-2 shows the location of proposed levee improvements and Table 3-20 summarizes the levee
improvements by reach.

In addition, there are seven levee sections along the FRWL alignment where fix-in-place work is not
required. These sections are between: (1) station 831+50 and 844+50, (2) 923+75 and 1006+24, (3)
1007+70 and 1024+00, (4) 1027+50 and 1078+00, (5) 1625+00 and 1673+00, (6) 1769+40 and
1813+30, and (7) 2303+00 and 2331+00, approximately. See Table 3-20 for more details. Existing
cutoff walls (30 to 50 feet in depth) are present within the first four levee sections.

3.7 NED Plan: Alternative SB-7

Alternative SB-7 contains 21 reaches (2A to 21) along the FRWL alignment, beginning at station
180+00 (approximately 2,250 feet south of Laurel Avenue) and extending approximately 24 miles
north to station 1433+83 (immediately north of Sunset Weir). The levee reaches are shown on Plate
3-1. Table 3-20 summarizes the design measures.

There are four levee sections along the FRWL alignment where fix-in-place work is not required.
These sections are between: (1) 831+50 and 844+50, (2) 923+75 and 1006+24, (3) 1007+70 and
1024+00, and (4) 1027+50 and 1078+00, approximately. See Table 3-20 for more details. Existing
cutoff walls (30 to 50 feet in depth) are present within these levee sections.
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Table 3-20. Alternative SB-7 (Reach 2A North to Reach 21) and SB-8 Proposed Design Measures

Length
Reach | Station (feet) |Primary Design Measures
2A 180+00 to 2,250 | Cutoff wall with 100-foot-wide undrained seepage berm
North |202+50
2B 202+50 to 1,616 | Cutoff wall with 100-foot-wide undrained seepage berm
218+66
3 218+66 to 8,200 | Cutoff wall with 100-foot-wide undrained seepage berm (218+66 to 231+00)
300+66 Cutoff wall (230+00 to 231+00)
4 300+66to |11,001 |Cutoffwall
410+67
5 410+67 to 6,801 |Cutoff wall (410+67 to 478+65)
478+68 Cutoff wall with 300-foot-wide undrained seepage berm (453+00 to 478+00)
6 FIP | 478+68to 3,332 | Cutoff wall
512+00
6SB |478+68 to 3,332 |Remove the existing levee and construct a setback levee with 65-foot-deep (from
512+00 degrade line) cutoff wall
7 512+00 to 8,563 | Cutoff wall (512+00 to 596+00)
596+00 Cutoff wall with relief wells (545+00 to 570+00)
Erosion Protection (High-Performance Turf Reinforced Mat) (547+00 to
596+00)
8 596+00 to 5,875 | Cutoff wall (596+00 to 654+75)
654+75 Erosion Protection (High-Performance Turf Reinforce Mat) (596+00 to 604+60)
9 654+75 to 5,175 |Cutoff wall
706+50
10 706+50 to 6750 | Cutoff wall
774+00
11 774+00 to 5,600 |Cutoff wall
830+00
12 830+00 to 1,500 |No proposed design measure with exceptions below
845+00 Cutoff wall (transition only, at both ends of this reach)
Cutoff wall, transition only (830+00 to 831+50)
Cutoff wall, transition only (844+50 to 845+00)
13 845+00 to 8,200 | Cutoff wall
927+00 Cutoff wall with full levee degrade and re-construction (844+50 to 897+50)
14 927+00 to 2,740 |No proposed rehabilitation measure
954+40
15 954+40 to 1,410 |No proposed rehabilitation measure
968+50
16 968+50to | 11,150 |]Jet grouting cutoff wall at 5t Street bridge crossing (1006+04 to 1007+90)
1080+00

Toe berm, 23 feet wide, at 10th Street bridge crossing (1023+90 to 1027+50)

Cutoff wall and backfill landside toe depression, transition only (1077+85 to
1080+00)
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Length
Reach |Station (feet) | Primary Design Measures
17 1080+00to | 5,086 |Backfill landside toe depression (1107+00 to 1125+70)
1130+86 Cutoff wall (1080+00 to 1096+00)
Jet grouting cutoff wall at Yuba City water treatment plant (1095+80 to 1098+30
Cutoff wall (1098+10 to 1129+50)
Jet grouting cutoff wall at railroad north of Yuba City (1129+50 to 1130+67)
Cutoff wall (1130+20 to 1130+86)
Stop log closure structure or equivalent at 1130+00
18 1130+86to | 8,299 |Cutoff wall
1213+85
19 1213+85to | 8,398 | Cutoff wall
1297+83
20 1297+83to | 7,650 |Cutoffwall
1374+33
21 1374+33to | 5,950 |Cutoffwall (1374+33 to 1432+50)
1433+83 Cutoff wall with levee relocation (20 feet riverward, transition only), (1432+50
to 1433+83)
Sutter Butte Canal relocation (1429+00 to 1433+83)
22 1433+83to | 7,000 |Cutoff wall with levee relocation (20 feet riverward) (1433+83 to 1450+00)
1503+83 Cutoff wall with levee relocation (20 feet riverward, transition only) (1450+50
to 1451+50)
Cutoff wall with full levee degrade and re-construction (1455+00 to 1461+00)
Cutoff wall (1461+00 to 1503+83)
23 1503+83 to | 10,554 |Cutoff wall (1503+83 to 1608+75)
1609+37 Cutoff wall with levee relocation (20 feet riverward, transition only)(1608+50 to
1609+37)
Erosion Protection: High-Performance Turf Reinforce Mat (1582+00 to
1601+00)
24 1609+37to | 1,449 |Cutoff wall with levee relocation (20 feet riverward, transition only) (1609+37
1623+86 to 1612+00)
Cutoff wall with levee relocation (20 feet riverward) (1612+00 to 1623+00)
Cutoff wall with levee relocation (20 feet riverward, transition only) (1623+00
to 1623+86)
25 1623+86to | 5,051 |Cutoff wall with levee relocation (20 feet riverward, transition only) (1623+86
1674+37 to 1624+50)
Cutoff wall (transition only)(1623+86 to 1625+00)
Cutoff wall (transition only)(1673+00 to 1674+37)
Cutoff wall with levee relocation (20 feet riverward, transition only) (1673+00
to 1674+37)
26 1674+37 to | 3,274 |Cutoff wall with levee relocation (20 feet riverward, transition only) (1674+37
1707+11 to 1675+00)
Cutoff wall with levee relocation (20 feet riverward) (675+00 to 1707+11)
27 1707+11to | 1,449 |Cutoff wall with levee relocation (20 feet riverward) (1707+11 to 1721+60)
1721+60
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Length
Reach |Station (feet) | Primary Design Measures
28 1721+60to | 4,771 |Cutoff wall with levee relocation (20 feet riverward)(1721+60 to 1753+00)

1769+31 Cutoff wall with levee relocation (20 feet riverward, transition only)(1753+00 to
1754+50)
Sutter Butte Canal Relocation (1752+00 to 1766+00)

Cutoff wall (1754450 to 1769+31)

29 1769+31to | 4,402 |No proposed rehabilitation measure

1813+33
30 1813+33to | 8,867 |Cutoffwall (1813+33 to 1900+50)
1902+00 Jet grouting cutoff wall (1900+00 to 1902+00)
31 1902+00to | 5,600 |]Jetgrouting cutoff wall (1902+00 to 1904+00)
1958+00 Cutoff wall (1904+50 to 1958+00)
32 1958+00to | 3,100 | Cutoffwall
1989+00
33 1989+00 to | 13,300 | Cutoff wall
2122+00
34 2122400to | 6,000 |Cutoff wall
2182+00
35 2182+00to | 4,200 |Cutoff wall
2224+00
36 2224+00to | 3,500 |Cutoffwall
2259+00
37 2259+00to | 3,100 |Cutoff wall
2290+00
38 2290+00to | 1,300 |Seepage berm up to 11 feet high tapering to a distance 170 feet from the
2303+00 centerline of the existing levee (2290+00 to 2303+00)
Seepage berm with cutoff wall (transition only, extend from reach 37 into
reach 38

Cutoff wall (transition only) (2290+00 to 2292+00)

39 2303+00to | 1,600 |No proposed rehabilitation measure

2319+00
40 2319+00to | 4,000 |No design measure: 2319+00 to 2331+00
2359+00 Seepage berm 120 feet wide (2331+00 to 2335+00)

Seepage berm 100 feet wide (2335+00 to 2359+00)

41 2359+00 to 900 |Seepage berm 100 feet wide with filter drain (2359+00 to 2368+00)

2368+00
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3.8 Common Elements and Environmental Commitments of Alternatives

The following sections describe the project elements and environmental commitments common to
Alternatives SB-7 and SB-8.

3.8.1 Borrow and Disposal Requirements

3.8.1.1 Borrow Requirements

While some of the embankment material removed during levee degrading would be re-used to
reconstruct the levee, it is anticipated that borrow materials would be needed to meet the levee fill
material specifications. Two primary types of borrow material needed for levee and cutoff wall
construction are Type 1 levee fill, primarily used as a clay core for the reconstructed levee above the
cutoff wall and for the soil-bentonite mix, and Type 2 levee fill, primarily used for shells for the
reconstructed levee above the cutoff wall.

As part of SBFCA’s early implementation project for the Feather River West Levee Project (FRWLP),
13 sites were identified as potential borrow areas, five of which were eliminated as a result of a
preliminary screening process. The screening criteria include contamination level, and relative
location to the levee or seepage berm. SBFCA and USACE will sample and test the sites to ensure
they meet material requirements. It was estimated that the borrow sites can provide up to
1,349,900 cubic yards of Type 1 fill material, 459,800 cubic yards of Type 2 fill material, and
330,800 cubic yards of Random fill material materials.

Alternative SB-8 may require up to 629,810 cubic yards of Type 1 fill material, 809,845 cubic yards
of Type 2 fill material, and 179,520 cubic yards of Random fill material. All are included in the total
project cost.

Alternative SB-7 may require up to 419,760 cubic yards of Type 1 fill material, 579,045 cubic yards
of Type 2 fill material, and no Random fill material required. All are included in the total project cost.

3.8.1.2 Disposal Requirements

Implementation of Alternatives SB-7 and SB-8 may generate up to 813,000 cubic yards of solid
waste that would require disposal. Solid waste related to construction activities would include levee
material, structural debris from removal of residences and agricultural structures, and roadway
pavements.

The solid waste facilities nearest to the project area are the Ostrom Landfill (located east of the
project site, approximately 30 road miles south of Reach 2) and the Neal Road Landfill (located 25
miles north of Reach 40).

The 225-acre Class II Ostrum Landfill is permitted to accept the following types of waste: solid
waste; wastewater treatment sludge; construction debris; food and green waste; some types of
contaminated soils; and nonfriable asbestos. The Neal Road Facility is permitted to accept the
following types of waste: municipal solid waste, inert industrial waste, demolition materials, special
wastes containing nonfriable asbestos; and septage.
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3.8.2 Right-of-Way (ROW) Requirements, Relocations, and
Encroachments

The existing FRWL’s ROW corridor includes O&M corridors that vary in width along the alignment
and that are discontinuous for a significant distance at some locations. The minimum levee design
criteria require the project levee to have an O&M corridor along the levee toes of a minimum of 15
feet on each side of the levee. The O&M corridors are necessary for O0&M and flood fighting
purposes. Therefore, for this Feasibility Study, additional real estate would be acquired to provide
sufficient space for the O&M corridors. Acquiring additional real estate would result in relocation of
physical structures (e.g., buildings, canals) along the alignment. Where it is impractical to acquire
the additional real estate, the levee would be relocated toward the river.

There would be one exception to the minimum requirement of 15 feet for the O&M corridor. The
exception covers the area between station 1904+00 and station 1957+00 where the Sutter Butte
Canal is encroaching into the proposed 15-foot minimum landside easement. For this area, an
existing 10-foot minimum natural berm, on the levee’s landside slope, would be utilized for 0&M
purposes without any further actions.

3.8.2.1 Relocations

To meet the minimum ROW requirements as stated above, acquisition of additional real estate
would be necessary and would require relocations of certain physical structures. Any physical
structures falling within the proposed ROW would be considered potential relocations under the
Relocation Assistance Act, except for the encroachment of the utilities/facilities of the Sutter Butte
Canal).

Under Alternative SB-8, 34 physical structures fall within the proposed ROW and, therefore, would
be demolished. Twenty-seven of these structures are within Reach 16 (Yuba City). The remaining
structures are in Reaches 26 to 31. Approximately 2,196 acres would be acquired and 468 parcels
would be impacted. However during the preconstruction engineering design phase of project
implementation, a more detailed case-by-case evaluation will be made of the ROW requirements and
resulting relocations.

Under Alternative SB-7, a total of 27 physical structures fall within the proposed ROW and,
therefore, would be demolished. All of these structures are within reach 16 (Yuba City).
Approximately 2,110 acres would be acquired and 292 parcels would be impacted.

In the case of the Sutter Butte Canal, which encroaches into the proposed ROW at four locations
along the FRWL alignment (between stations 1430+00 and 1957+00), four potential measures were
considered for each area to address ROW needs: construction of a retaining wall in the landside
slope; construction of a flood wall; levee relocation; and canal relocation. The proposed measures
were also coordinated with the U.S. Fish and Wildlife Service. The flood wall and retaining wall
options were eliminated because these structures were deemed to create substantial barriers to
movement of terrestrial wildlife species. Each measure was evaluated based on construction cost
and impacts with the conclusion that levee relocation had the least impacts and costs.

Levee relocation was deemed to have the least overall impact and was selected as the primary
measure for addressing the issue. The relocated levee is required to meet the minimum levee design
criteria and height requirement. The cutoff wall would be constructed at the centerline of the
relocated levee sections.
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Canal relocation was selected for a small section along the alignment where the FRWL is too close to
the Feather River’s main channel to relocate the levee. This option was also selected for a small
section of the Sutter Butte Canal near the Sunset Weir Pump Station, around station 1430+00,
because it was deemed to be more cost effective than the levee relocation option which would
require relocation of the pump station’ electrical system.

At one of the four locations where the Sutter Butte Canal encroaches into the proposed ROW,
specifically between station 1904+00 and station 1957+00, an existing 10-foot minimum natural
berm, on the levee’s landside slope, would be utilized for 0&M purposes without any further actions
needed.

3.8.2.2 Encroachments

A comprehensive inventory of all encroachments (utilities, physical structures and woody
vegetations) was completed based on existing data and field investigations. The existing
encroachment data came from multiple sources, including the CVFPB encroachment list, the USACE
Periodic Inspection report, and as-built drawings of various projects located along the FRWL
alignment. Field investigations were conducted to validate and improve the existing inventories.

Encroachments include a number of utilities running parallel to the alignment (e.g., power poles,
irrigation ditches, pipelines), physical structures (public, residential, and commercial buildings), and
woody vegetation (mature trees) currently located within the proposed ROW.

The encroachments were divided into 2 groups:
e Utilities and Physical Structures

e Woody Vegetations

The following two sections outline the approach for addressing levee encroachment issues.

3.8.2.2.1 Utilities and Physical Structures

This group was subdivided into two categories: levee prism encroachments and ROW
encroachments.

The levee prism encroachments are utility pipelines and conduits running perpendicular to the
levee alignment. Most of these pipeline and conduit crossings are either dated and do not comply
with the current standard for levee encroachment, or would be disrupted or otherwise impacted by
levee construction. These pipelines and conduits, therefore, would be removed before the cutoff wall
construction begins and replaced with proper materials after the cutoff wall construction is
completed. Gravity lines (storm drain) would be replaced in-place. Pressurized lines (e.g., irrigation
and drainage discharge lines, gas pipes, water and sewer lines) and conduits (e.g., electrical and
communication lines) would be relocated. Pipes that are known to be recent installations would
remain. Abandoned pipelines and conduits would be removed.

ROW encroachments are the utilities and physical structures located outside of the levee prism but
within the limits of the proposed ROW. These structures would be relocated outside of the proposed
ROW prior to levee and seepage berm constructions.

Temporary bypass systems would be provided to minimize disruption to irrigation and other utility
services during the farming season.
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Under Alternatives SB-7 and SB-8, utilities that run parallel to the levee alignment and within the
proposed ROW would be relocated outside of the proposed ROW. Utility pipelines and conduits
crossing the existing levee embankment would be removed, modified or replaced to meet the USACE
standard for levee penetration.

3.8.2.2.2 Woody Vegetation on Levee

The FRWL currently has mature trees on the both the levee slopes and within 15 feet of both the
landside and waterside toes, with the majority of the trees being within 15 feet of the toes.
Engineering Technical Letter No. 1110-2-571, Guidelines for Landscape Planting and Vegetation
Management at Levees, Floodwalls, Embankment Dams, and Appurtenant Structures (Vegetation ETL)
establishes minimum guidelines to assure that landscape and vegetation management provide
aesthetic and environmental benefits without compromising the reliability of flood damage-
reduction projects. The Vegetation ETL establishes a vegetation-free zone to provide a reliable
corridor of access to, and along, levees, floodwalls, embankment dams, and apparent structures to
assure adequate access by personnel and equipment for surveillance, inspection, maintenance,
monitoring, and flood fighting (illustrated below). In the case of levees, such as those being
evaluated for the Sutter Basin, the vegetation-free zone includes the levee (waterside slope, landside
slope, and crown), and 15-feet on both sides of the levee measured from the levee toe.

% 15 OR DISTANCE TO EDGE OF NORMAL WATER SURFACE, IF LESS

%k M THIS 4' X T TRANSITION ZONE, TEMPORARY OBSTRUCTION BY LIMBS AND CROWN
IS5 ALLOWED DURING DEVELOPMENT OF NEW PLANTINGS, FOR UP TO 10 YEARS

%7 MORMAL WATER SURFACE

Figure 3-12. lllustration from Chapter 6, Engineering Technical Letter 1110-2-571

In its early implementation project documents for the FRWLP, SBFCA proposed allowing woody
vegetation to temporarily remain within the project ROW and adoption of a life cycle adaptive
management approach to address noncompliant vegetation removal over time. However, for the
purpose of this feasibility study, the Sacramento District’s PDT determined that all alternatives were
to be formulated and evaluated under the conservative assumption that each alternative would
include necessary work, and costs thereof, for the removal of all vegetation on the levees, with the
exception of grasses including 15 feet from the toe of the levee on both the landside and waterside.

The Vegetation ETL makes allowance for the issuance of variances in certain instances to further
enhance environmental values or to meet state of Federal laws and/or regulations, provided that (a)
safety, structural integrity, and functionality are retained, and (b) accessibility for maintenance,
inspection, monitoring, and flood fighting are retained. During design, the existing levee system may
be evaluated using current criteria for a possible variance to retain vegetation on the lower 2/3 of
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the waterside slope of the levee and within 15-feet of the waterside toe. It is possible that additional
options for Vegetation ETL compliance, or variance consideration, may be established in the future.
During the design phase, all available options and means for achieving Vegetation ETL compliance
will be evaluated. The project as designed and constructed would be in compliance with the
Vegetation ETL guidelines.

3.8.3 Mitigation and Monitoring Plan

3.8.3.1 Mitigation Plan Requirements

The USACE Planning Guidance Notebook (ER 1105-2-100) describes the process and procedures and
content of mitigation plans to be included in feasibility-level reports. The planning of USACE projects
must ensure that project-related adverse environmental impacts (i.e., impacts on fish and wildlife
resources) have been avoided or minimized to the extent practicable, and that remaining
unavoidable significant adverse impacts are compensated to the extent justified.

Under Section 2036(a)(3)(B) of WRDA 2007, Public Law No. 110-114, Section 2036(a)(3)(B), 121
Stat. 1093 (2007), Section 2036(a), USACE must fully develop a mitigation plan that includes the
following: 1) monitoring until successful, 2) criteria for determining ecological success, 3) a
description of available lands for mitigation and the basis for the determination of availability, 4) the
development of contingency plans (i.e., adaptive management), 5) identification of the entity
responsible for monitoring; and 6) establishing a consultation process with appropriate Federal and
state agencies in determining the success of mitigation.

USACE planning guidance (ER 1105-2-100) requires that mitigation plans be analyzed for cost
effectiveness and incremental cost and benefits. Analysis of cost effectiveness, in general, compares
the relative costs and benefits of alternative mitigation plans. The least expensive plan which meets
the restoration objective is usually selected. “Incremental cost analysis” is the technique used by
USACE to develop cost-effective mitigation plans. Incremental analysis calculates the cost per unit of
output gained by each successive feature, allowing the planning team to determine the point of
diminishing returns. Appendix D contains the cost effectiveness/incremental cost analysis report.

3.8.3.2 Fish and Wildlife Mitigation and Monitoring Plan

A mitigation and monitoring plan (MMP) has been developed to compensate for the loss of
vegetation and impacts on listed species. The MMP would be finalized following completion of
Endangered Species Act Section 7 consultation with the U.S. Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service and completion of Fish and Wildlife Coordination Act
coordination with the USFWS and California Department of Fish and Wildlife (CDFW). The MMP
accompanies this report in Appendix D.

The mitigation and monitoring plan is intended to address the following issues.
e Effects on and mitigation for riparian and non-riparian native trees.

e Effects on special-status species habitat for valley elderberry longhorn beetle (VELB) and giant
garter snake (GGS).

e Effects on Section 404 jurisdictional features.
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The MMP proposes offsite in-kind compensatory mitigation for riparian forest, non-riparian native
trees and VELB will occur on the Feather River at the Star Bend Conservation Area and the proposed
Three Rivers Levee Improvement Authority’s (TRLIA) Feather River Floodway Corridor Restoration
Project site. Mitigation for GGS and features subject to federal jurisdiction under Section 404 of the
Clean Water Act and Section 404 jurisdictional features will occur at off-site private banking lands as
discussed below.

On-site habitat replacement is generally the preferred approach to habitat mitigation; however,
because much of the affected habitat (specifically, woody vegetation) is not compliant in its location
with USACE levee vegetation policy, this option was determined to be infeasible. Further, the highly
dispersed nature of the impact locations makes efficient replacement also infeasible. Therefore, on-
site replacement was not considered further as a viable option for this project and off-site, in-kind
habitat replacement was selected as the best option for mitigation. It involves replacement of
affected habitat with the same type of habitat at a different location off-site. This often allows for
consolidation of mitigation at a single or small number of sites, allowing for economy of scale and
higher quality habitat due to large patch size.

The MMP proposes two strategies for off-site, in-kind replacement:

e Agency-responsible mitigation. This strategy involves replacement of in-kind habitat on
habitat lands. The Star Bend site on the west levee of the Feather River near river mile 18 is an
existing floodplain habitat restoration site that was created as part of the Star Bend setback
levee project. The Three Rivers restoration site is located within the TRLIA EIP Feather River
Setback levee expanded floodway. These two sites contain sufficient area to accommodate all of
the project’s upland compensatory mitigation and will be used for mitigating impacts on: 1)
riparian forest, 2) oak woodland (nonriparian native trees), and 3) VELB.

e Purchase of credits at commercial mitigation banks. This strategy involves replacement of
in-kind habitat through purchase of credits issued for habitat lands operated by a commercial
mitigation bank. For the aquatic habitat impacts on GGS, the project proposes to purchase
credits at the Sutter Basin Conservation Bank, operated by Westervelt Ecological Services in
Sutter County, which is the only bank that presently offers giant garter snake credits approved
by both the USFWS and CDFW. The project proposes to purchase jurisdictional water credits are
at the River Ranch Wetland Mitigation Bank, owned and operated by Wildlands, Inc., and located
at the confluence of the Sacramento and Feather Rivers in Yolo County. There are currently no
mitigation banks that offer oak woodland (non-riparian native tree) credits.

3.8.4 Operation and Maintenance, Repair, Replacement and
Rehabilitation

The OMRR&R requirements, activities, and costs were identified during the final analysis of
Alternatives SB-7 and SB-8. Typical OMRR&R activities both with and without project are those
listed below.

e Vegetation removal and control in compliance with the Vegetation ETL.
e Rodent control and repair of rodent damage.
e Slope re-grading and reseeding.

e Repair of waterside erosion.
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e Maintenance of relief wells and collection ditches.
e Maintenance and repair of flap gates to minimize internal drainage.
e Patrol road and ramp maintenance.

e Inspection/patrolling including participation in Federal and state inspection programs, routine
patrolling to identify maintenance needs and to assure flood worthiness, and continuous
patrolling during high water conditions.

e Flood fighting.

e Sandbagging of the gap in the levee crown for passage of the railroad during high water
conditions to prevent flooding of Yuba City and vicinity.

3.8.5 Environmental Commitments

Environmental commitments are measures incorporated as part of the project description, meaning
they are proposed as elements of the proposed project and are to be considered in conducting the
environmental analysis and determining effects and findings.

3.8.5.1 Stormwater Pollution Prevention Plan

Because ground disturbance for the project would be greater than 1 acre, a National Pollutant
Discharge Elimination System (NPDES) general construction activity stormwater permit would be
obtained from the Central Valley Regional Water Quality Control Board (RWQCB). The RWQC
administers the NPDES storm water permit program in Sutter and Butte Counties. Obtaining
coverage under the NPDES general construction activity permit generally requires that the project
applicant prepare a stormwater pollution prevention plan (SWPPP) that describes the BMPs that
would be implemented to control accelerated erosion, sedimentation, and other pollutants during
and after project construction. The SWPPP would be prepared prior to commencing earth-moving
construction activities.

3.8.5.2 Bentonite Slurry Spill Contingency Plan (Frac-Out Plan)

The construction contractor would be required to prepare and implement a bentonite slurry spill
contingency plan (BSSCP) for any excavation activities that use pressurized fluids (other than
water). The BSSCP would include measures intended to minimize the potential for a frac-out (short
for “fracture-out event”) associated with excavation and tunneling activities; provide for the timely
detection of frac-outs; and ensure an organized, timely, and minimum-effect response in the event of
a frac-out and release of excavation fluid (i.e., bentonite). The BSSCP would require, at a minimum,
the following measures.

3.8.5.3 Spill Prevention, Control, and Counter-Measure Plan

A spill prevention, control, and counter-measure plan (SPCCP) is intended to prevent any discharge
of oil into navigable water or adjoining shorelines. USACE would require the construction contractor
to develop and implement an SPCCP to minimize the potential for and effects from spills of
hazardous, toxic, or petroleum substances during construction and operation activities. The SPCCP
would be completed before any construction activities begin. Implementation of this measure would
comply with state and Federal water quality regulations. The SPCCP would describe spill sources
and spill pathways in addition to the actions that would be taken in the event of a spill (e.g,, an oil
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spill from engine refueling would be immediately cleaned up with oil absorbents). USACE inspectors
would routinely inspect the construction area to verify that the measures specified in the SPCCP are
properly implemented and maintained.

3.8.54 Monitoring of Turbidity in Adjacent Water Bodies

Monitoring of turbidity would be included in construction plans and specifications to determine
whether turbidity is being affected by construction and ensure that construction does not exceed
Basin Plan turbidity objectives set by the California Water Resources Control Board. The Basin Plan
specifically states that where natural turbidity is between 5 and 50 Nephelometric turbidity units
(NTUs), turbidity levels may not be elevated by 20% above ambient conditions. Where ambient
conditions are between 50 and 100 NTUs, conditions may not be increased by more than 10 NTUs. If
turbidity limits exceed Basin Plan standards, construction-related earth-disturbing activities would
slow to a point that results in alleviating the problem.

3.9 Final Array Economic Analysis

For the final array, a Class 4 3 (feasibility level) cost analysis was conducted using the required for
engineering design , real estate and technical detail efforts (35%), costs, real estate, and economics
was performed to assist in determining the TSP. The updated economic numbers using the pilot
process varying confidence intervals methodology are shown in Table 3-21.

Table 3-21. Net Benefits® (Varying Confidence Intervals) of the Final Array of Alternatives Using
October 2012 Prices (Values in Millions) and 3.75% Discount Rate

Alternative
NED Plan, SB-7 LPP, SB-8
Category SB-1 Low Mid High Low Mid High
Total First Costs 392 410 430 676 708 742
Less Cultural Resource -3 -3 -3 -3 -3 -3
Icr:s;frslfccl:‘;;“g 25 33 42 61 81 102
Annual Cost 18 20 21 33 35 38
Annual Benefits 36 52 88 38 59 97
Net Benefitsb 23 39 58 11 30 51
Benefit to Cost Ratiob 2.1:1 3.0:1 4.0:1 1.3:1 1.8:1 2.5:1

a Refer to Section 3.4.3.1, Annual Net Benefits, for economic range explanation.

b Net Benefits and Benefit to Cost Ratios are a result of Monte Carlo simulations using triangular
distributions of annual benefit and annual cost confidence intervals as inputs.

The Class 4 cost estimate was conducted at the required refined the economic numbers to a

feasibility level of confidence. These more refined costs confirmed that the conceptual parametric
cost estimate, ranges, and assumptions were valid and accurate. The following Table 3-22 presents
net benefits in standard mean USACE format for the feasibility level cost estimates.
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Table 3-22. Net Benefits (Mean, Standard USACE Practice) of the Final Array of Alternatives using
October 2012 Prices (Values in Millions) and 3.75% Discount Rate

Alternative
Category SB-1 NED Plan, SB-7 LPP, SB-8

Total First Costs Not applicable 432 748

Interest during Construction  Not applicable 44 107

0&M Not applicable 0.28 0.45

Annual Cost Not applicable 21 38

Annual Benefits Not applicable 64 71

Net Benefits Not applicable 43 33

Benefit to Cost Ratio Not applicable 3.0:1 1.9:1

3.9.1 Multi-Objective Analysis

As a screening tool for the completeness and efficiency criteria, a multi-objective analysis using the
study evaluation metrics (see section 3.4, Evaluation Strategy of Draft Alternatives) was completed
to identify a method that would be informative and transparent to assist in screening alternatives.
These methods were based in part on concepts presented in the USACE Planning SMART Guide. The
multi-objective analysis compared the NED Plan and Alternative SB-8. Alternative SB-6 was used as
a comparison control alternative in the analysis for its residual risk (lowest potentially developable
floodplain concerns) and high annual net benefits but with the greatest first total cost.

e Cost Effectiveness and Incremental Cost Analysis Using Weighted Criteria
e  Multi-Criteria Decision Analysis

e Pair-Wise Comparison

A multi-objective analysis was completed using these methods in comparing the NED Plan with
Alternative SB-8. The general results and conclusions are explained below. See Appendix B3 Plan
Formulation, Multi-Criteria Analysis for additional information.

3.9.1.1 Cost Effectiveness and Incremental Cost Analyses Using
Weighted Criteria

This method did not indicate a clear choice among the alternatives because of the lack of an
objective basis for judging the maximum incremental cost that would be justified for a mixture of
various outputs. For complete analysis, refer to Appendix B3, Plan Formulation, Multi-Criteria
Analysis.

3.9.1.2 Multi-Criteria Decision Analysis

This method demonstrated that Alternative SB-7 is the preferred alternative over the widest range
of relatively balanced weightings. Alternative SB-7 is also preferred if the floodplain criterion is
heavily weighted. This analysis also demonstrated that other alternatives would be favored if
certain criteria were heavily weighted along with the NED benefit and cost criteria. Alternative SB-6
is favored if the three life safety criteria (evacuation, critical infrastructure, and population at risk)
are heavily weighted. Alternative SB-8 is preferred if less than 60% weight is given to the NED
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criteria, with the three life safety criteria given moderately higher weights than the environmental
effects and floodplain criteria.

3.9.1.3 Pair-wise Comparison

This method provided the clearest comparison of the alternatives and of the trade-offs among them
in terms of beneficial and adverse effects. This method focused on whether a deviation from
recommendation of the NED Plan is warranted. The analysis found that if the additional life safety
and critical infrastructure benefits of Alternative SB-8 are considered to outweigh the higher costs,
reduction in net NED benefits, increased environmental footprint, and increase in potentially
developable floodplain, then Alternative SB-8 would provide greater net monetary and
nonmonetary benefits than the NED Plan. In order for Alternative SB-6 to be recommended rather
than the NED Plan, a very high value would have to be placed on the life safety and critical
infrastructure criteria to offset the disadvantages of Alternative SB-6, which are its much higher
costs, lower net NED benefits, and significantly greater increases in the environmental footprint and
potentially developable floodplain area.

The combined results of the multi-objective analysis of the three methods indicated that
consideration be given to the evaluation metric for the potentially developable floodplain as a key
factor in final screening of alternatives.

3.9.2 Comparison of Accounts and Criteria of the Final Array of
Alternatives

As a final comparison for screening for the TSP in the multi-objective planning process, a pair-wise
comparison and evaluation was completed between the No Action Alternative, the NED Plan and the
LPP to verify and determine the recommended TSP as shown in Table 3-23. Residual 1% ACE
floodplains also were used for comparison. See Figure 3-13.

The floodplain comparison shows that the NED Plan would reduce the flood risk only in the Yuba
City core area in comparison to the No Action Alternative, resulting in considerable residual risk in
terms of public and life safety in the rest of the study area. The LPP addresses the residual NED Plan
risk by reducing flood risk and associated public and life safety issues in the northern communities
of Live Oak, Gridley, and Biggs while minimizing potentially developable lands in the southern half
of the deeper basin. The LPP through previous screening is shown to be the best alternative to
provide FRM benefits and best address residual risk of the NED Plan for public and life safety.

3.10 The Tentatively Selected Plan

The multi-objective comparison and assessment between the NED Plan and the LPP was completed.
Both the NED Plan and LPP would provide significant benefits that exceed their costs. While the NED
Plan is more efficient than the LPP, both plans are efficient. Both the NED Plan and LPP are defined
as separable hydrologically because they have separate residual 1% ACE floodplains with resulting
distinct economic benefits.

The LPP is supported by the local sponsors SBFCA and CVFPB, and has received ASA (CW) approval
with a NED cost share cap.

In a multi-objective context that equally emphasizes the objectives of flood risk management and
reducing residual risk to public and life safety across all planning criteria and accounts, the LPP
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(Alternative SB-8) is recommended as the Tentatively Selected Plan at the NED Plan limit of Federal
cost participation. See Figure 3-14.

(See the Figures folder on the CD for full-sized images.)

Figure 3-13. Final Array of Alternatives with Residual 1% ACE Floodplains

9}. 7z f; |_ ; . ,'*'-.5’““1"'.*'. 7 .la

Richoale| o
Ll ff i et
1 : il
e | murs =

P Depth in feet
swuarTr SBgg
e Wi b

less than 1
o R Ersdlay"{:?

e

M 103
B 35
B w2
B 105
G |l 1520
S | s ()
B 5w |

| RULYF
! Legend 1\ i s -\:qm@fi;_' s
‘:\..NLermm-eEaa N { 1_:{."_;-;""’""}
- Faders| Leves - . e
G iy Lins { B K d
£ Shudy Ares Extord = 5 I/ BLARER
mm} cLuary

T

o 5 10w g g e i

(See the Figures folder on the CD for a full-sized image.)

[ —
man tran ¥
[ EI'1]
B ims
RT3

B wois
LT
W ons
[ ELE

Figure 3-14. Tentatively Selected Plan: Alternative SB-8 (Residual 1% ACE Floodplain)
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Table 3-23. Final Array of Alternative Plans—Comparison Summary of Accounts and Criteria

Plan Formulation

| No Action (SB-1)

| NED Plan (SB-7)

LPP (SB-8)

1. PLAN DESCRIPTION

Alternative SB-1: The No Action
Alternative and future without-
project condition provides no
physical project constructed by the
Federal Government.

Alternative SB-7: The NED Plan is a
Feather River levees fix-in-place
levee alternative from Sunset Weir
to Laurel Avenue.

Alternative SB-8: The LPP is a
Feather River levees fix-in-place
levee alternative from Thermalito to
Laurel Avenue.

2. MULTI-OBJECTIVE PLANNING ASSESSMENT

A. National Economic Development (NED) - mean or mid-range numbers

1. Project Cost (First Cost) $0 $432,000,000 $748,000,000
2. Annual Cost $0 $21,000,000 $38,000,000
3. Total Annual Benefit $0 $64,000,000 $71,000,000
4. Annual Net Benefits $0 $43,000,000 $33,000,000
5. Benefit - Cost Ratio N/A 3.0:1 1.9:1

B. Environmental Quality (EQ)

1. Environmental Safety

The high potential for contaminated
floodwaters from the northern
community urban facilities (water
treatment plants, gas stations, etc.)
would remain.

The high potential for contaminated
floodwaters from the northern
community urban facilities (water
treatment plants, gas stations, etc.)
would remain.

The LPP would reduce flood risk and
reduce risk of potentially
contaminated floodwaters from the
northern urban community facilities
(water treatment plants, gas
stations, etc.)

2. Ecosystem

The Sutter Basin is located along the
Pacific Flyway, which provides
foraging and resting habitat for
millions of migrating waterfowl

Residual flooding of thousands of
acres would negatively affect “stop-
over” feeding and resting habitat,
and contaminated waters could

Residual flooding would be
primarily concentrated in the
southern end of the basin, allowing
for significant availability of “stop-

during the winter migration affect wildlife health. over” feeding and resting habitat.
(flooding) season. Flooding would There would be a lesser risk of
negatively affect “stop-over” feeding urban area contamination.
and resting areas, and contaminated
waters could affect wildlife health.
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| No Action (SB-1)

| NED Plan (SB-7)

| LPP (SB-8)

C. Regional Economic Development (RED)

1. RED Effects on Flood Risk
Management and Region

Future flooding would destroy part
of the infrastructure, resulting in a
loss in the region’s ability to
produce goods and services. Little to
no RED benefits.

A 4-year period of construction can
result in positive spillovers to
suppliers, short-term increases in
construction-related employment,
increased revenues for local
businesses, and a potential increase
in wealth for floodplain residents as
less is spent on damaged property
repairs.

Population and economic centers of
the basin would be flooded,
resulting in slow regional recovery.

Similar to NED Plan, but effects
would extend for a 6-year period of
construction, resulting in additional
RED benefits.

Major population and economic
centers would have reduced risk of
flooding, resulting in faster regional
recovery.

D. Other Social Effects (OSE) - Life Safety Evaluation Metrics

1. Life, Health, and Safety

Continued flood risk and
consequences in the Sutter Basin,
including the communities of Yuba
City, Live Oak, Gridley, and Biggs.

Flood Warning Emergency
Evacuation Plan (FWEEP) mitigation
is problematic for types of levee
failures and limited evacuation
routes. Significant life safety residual
risk to the communities of Yuba City,
Live Oak, Gridley, and Biggs.

Flood Warning Emergency
Evacuation Plan (FWEEP) mitigation
is problematic for types of levee
failures and limited evacuation
routes. Life safety residual risk to
the communities of Yuba City, Live
Oak, Gridley, and Biggs would be
significantly reduced.

1a. Remaining Population at
Risk

Approximately 96,600 individuals
are within the 1% ACE floodplain.

38,200 people would remain in the
1% ACE floodplain.

60% of population would be
removed from the residual 1% ACE
floodplain under the NED Plan.

6,600 people remain in the 1% ACE
floodplain.

93% of population would be
removed from the residual 1% ACE
floodplain under SB-8.

1b. Loss of Life (See Table 3-

Potential loss of lives: Day Flood

Potential loss of lives:

Potential loss of lives:

15) Event-388; Night Flood Event-489 Day-157; Night-197 Day-27; Night-34
1c. Critical Infrastructure - 28 structures deemed as critical 11 structures would remain at risk 1 structure would be at risk from
Public Safety from a national perspective are at from floods. floods.

risk from floods.

1d. Evacuation Routes
(See Figure 3-9)

In the event of a flood, no evacuation
route is available out of the basin.

There would be one problematic
route for evacuation during a flood
event. A flood warning and
evacuation plan would have limited
effectiveness.

Five evacuation routes would be
available in the event of a flood. A
flood warning and evacuation plan
would have more robustness and
redundancy.
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No Action (SB-1)

NED Plan (SB-7)

LPP (SB-8)

1le. Potential Developable
Floodplains
Note: fix-in-place measures are
only bringing levees up to
authorized elevation and
performance.

Currently, 71,800 acres of land are
potentially available for future
development.

88,200 acres would be potentially
available for future development.

100,200 acres of land would be
potentially available for future
development.

2. Social Vulnerability (Study
Area Resiliency)

The social vulnerability index score
indicates the study area has medium
to high vulnerability. The No Action
Alternative may leave communities
unable to cope with the recovery
from a flood hazard.

The majority of the community of
Yuba City would be afforded flood
risk reduction; however the
communities of Live Oak, Gridley,
and Biggs would remain at risk of
flood hazards and may be unable to
cope and recover.

The four existing communities
would be provided flood risk
reduction, and social vulnerability
would be minimized due to a
decrease in the probability of flood
hazards occurring.

3. Residual Risk (See Table
3-8)

Residual flood risk would remain
high throughout the study area.

Residual flood risk for public and life
safety would be reduced for most of
the Yuba City urban area.

Residual flood risk for public and life
safety would be reduced in the high-
risk communities of Yuba City, Live
Oak, Gridley, and Biggs.

E. Federal Planning Criteria

Acceptability N/A The local sponsors and public The local sponsors and public
support levee fixes and support levee fixes and
improvements. improvements.

Effectiveness N/A The NED Plan would address the The LPP would address the primary
primary planning objectives of planning objectives of providing
providing FRM and reducing some additional FRM and reducing public
public and life safety risk. and life safety risk beyond the NED

Plan.

Efficiency N/A Economic analysis and outputs Based on economic analysis and
identified this alternative as the NED | outputs, the LPP is not economically
Plan with the highest annual net incrementally justified; however, the
benefits. LPP would provide additional

annual benefits with a positive BCR.

Completeness N/A Significant residual risk to public The LPP would reduce residual risk

and life safety in the northern basin
communities of Biggs, Gridley, and
Live Oaks would remain.

to public and life safety in Yuba City,
Biggs, Gridley, and Live Oaks.
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Chapter 4
Affected Environment and Environmental Consequences

4.1 Introduction

This chapter addresses the affected environment and environmental consequences of each of the
alternatives in the final array, mitigation measures for adverse impacts, cumulative impacts, and other
environmental considerations.

This integrated draft integrated study report and EIR/SEIS provides a supplemental analysis to the
Feather River West Levee Project (FRWLP) Final EIS. This chapter refers to the FRWLP Final EIS, as
appropriate, to avoid unnecessary duplication. The alternatives in the final array represent
modifications to the alternatives evaluated in the FRWLP Final EIS. Alternative SB-8 is similar to
FRWLP Alternative 3, but Alternative SB-8 includes design modifications to meet Federal levee
standards as described below in Section 4.1.4, Comparison of FRWLP and SBPFS Alternatives.
Alternative SB-7 includes the same levee improvements as Alternative SB-8 but excludes Reaches 21-
41 above Sunset Weir.

The environmental resources within the study area and along the project levees have received
extensive study and have been summarized in a number of comprehensive documents prepared by
USACE, SBFCA, and the state. The FRWLP Final EIS and the Sutter Basin Feasibility Study
Environmental Without-Project Conditions Report (ICF International 2012) contain extensive
information on the existing conditions. This integrated draft report and EIR/SEIS incorporates those
documents and supporting appendices by reference and provides only a brief description of the
existing resources.

4.1.1 NEPA and CEQA Requirements

The Council on Environmental Quality’s (CEQ’s) regulations for implementing NEPA specify that a
Federal agency preparing an EIS must consider the effects of the proposed action and alternatives on
the environment. Environmental effects are categorized as direct, indirect, or cumulative. An EIS must
identify relevant, reasonable mitigation measures not already included in the proposed action or
alternatives that could avoid, minimize, rectify, reduce, eliminate, or compensate for the project’s
adverse environmental effects (40 Code of Federal Regulations [CFR] Sections 1502.14, 1502.16, and
1508.8.).

The State CEQA Guidelines explain that the environmental analysis for an EIR must evaluate impacts
associated with the project and identify mitigation for any potentially significant impacts. All phases of
a proposed project, including construction and operation, are evaluated in the analysis.

An EIR must describe any feasible measures that could minimize significant adverse impacts, and the
measures are to be fully enforceable through permit conditions, agreements, or other legally binding
instruments (State CEQA Guidelines Section 15126.4[a]). Mitigation measures are not required for
impacts that are found to be less than significant.

Under NEPA, preparation of an EIS is triggered if a Federal action has the potential to “significantly
affect the quality of the human environment.” Significance is based on the context and intensity of each
potential effect. Context refers the affected environment in which a project is proposed. Intensity refers
to the severity of the effect, which is examined in terms of the type, quality, and sensitivity of the
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resource involved; location and extent of the effect; duration of the effect (short- or long-term); and
other considerations. Beneficial effects are identified and described. When there is no measurable
effect, an impact is found not to occur. The intensity of adverse effects refers to the degree or
magnitude of a potential adverse effect, which is described as negligible, moderate, or substantial.
Context and intensity are considered together when determining whether an impact is significant
under NEPA. Thus, it is possible that a significant adverse effect may still exist when the intensity of
the impact is determined to be negligible.

As in the FRWLP Final EIS, this report uses both NEPA and CEQA terminology. The terms
environmental impacts, environmental effects, and environmental consequences are used synonymously.

4.1.2

Resource Analysis Structure

The resource impact discussions beginning in Section 4.2 below are based on the following structure.

Introduction. This section introduces the scope of the resource analysis.

Affected Environment. This section discusses the regulatory and environmental setting. This
section utilizes incorporation by reference from the FRWLP Final EIS where appropriate.

Determination of Effects. This section provides the criteria used in this document to define the
level at which an effect would be considered significant in accordance with CEQA and significant in
accordance with NEPA. Significance criteria (sometimes called thresholds of significance) used in
this EIR/SEIS are based on the checklist presented in Appendix G of the State CEQA Guidelines;
factual or scientific information and data; and regulatory standards of Federal, state, and local
agencies. Under NEPA, preparation of an EIS is triggered if a Federal action has the potential to
“significantly affect the quality of the human environment,” which is based on the context and
intensity of each potential effect. The significance thresholds used in this EIR/SEIS also encompass
the factors taken into account under NEPA to evaluate the context and the intensity of the effects
of an action.

Effects and Mitigation Measures. To comply with NEPA and CEQA, effects are considered and
evaluated as to whether they are direct, indirect, or cumulative. Direct effects are those that are
caused by the action and occur at the same time and place. Indirect effects are reasonably
foreseeable consequences to the physical environment that may occur at a later time or at a
distance from the project area. Because direct and indirect effects are often interrelated, typically
there is no distinction made between the two in the effects discussion. Cumulative effects for
certain resources are analyzed and discussed at the end of this chapter.

Effects are listed numerically and sequentially throughout each section. An effect statement
precedes the discussion of each effect and provides a summary of the effect topic. The effect
statements generally follow the FRWLP Final EIS. The numbering system provides a mechanism
for tracking unique effects by resource area.

Each effect is accompanied by a finding or conclusion, as required under NEPA and CEQA. For the
purposes of the analyses in this document, the effect findings are defined more specifically below
(in order of increasing severity to the environment).

o Beneficial. This effect would provide benefit to the environment as defined for that resource.

o No Effect. This effect would cause no discernible change in the environment as measured by
the applicable significance criterion; therefore, no mitigation would be required.
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o Less than Significant. This effect would cause no substantial adverse change in the
environment as measured by the applicable significance criterion; therefore, no mitigation
would be required.

o Significant. This effect would cause a substantial adverse change in the physical conditions of
the environment. Effects determined to be significant based on the significance criteria fall
into two categories: those for which there is feasible mitigation available that would avoid or
reduce the environmental effects to less-than-significant levels and those for which there is
either no feasible mitigation available or for which, even with implementation of feasible
mitigation measures, there would remain a significant adverse effect on the environment.
Those effects that cannot be reduced to a less-than-significant level by mitigation are
identified as significant and unavoidable, described below.

o Significant and Unavoidable. This effect would cause a substantial adverse change in the
environment that cannot be avoided or mitigated to a less-than-significant level if the project
is implemented. Even if the effect finding is still considered significant with the application of
mitigation, the applicant is obligated to incorporate all feasible measures to reduce the
severity of the effect.

o Effects Not Addressed Further in this Document. In those instances where effects have been
adequately addressed in the FRWLP Final EIS, a summary is provided and an explanation why no
further study is needed.

e Mitigation Measures. Measures to mitigate (i.e.,, avoid, minimize, rectify, reduce, eliminate, or
compensate for significant effects accompany each effect discussion. Similar to the effect
descriptions, mitigation measures are listed numerically and sequentially throughout each section.
A mitigation measure statement precedes the discussion of each measure and provides a summary
of the measure topic. The numbering system provides a mechanism for tracking unique measures
by resource area.

4.1.3 Scope of Environmental Analysis

The scope of the integrated Draft EIR/SEIS focuses on effects resulting from the alternatives in the
final array and the alternatives evaluated in the Final EIS for the FRWLP. All potentially relevant
environmental resource areas initially were considered for analysis. In compliance with NEPA and
CEQA, the discussion of the affected environment focuses only on those resource areas potentially
subject to impacts, and those with potentially significant environmental issues. Section 4.1.6 briefly
summarizes the effects on these resources and the rationale for their elimination from detailed
analysis.

4.1.4 Comparison of FRWLP and SBPFS Alternatives

The FRWLP Final EIS evaluated the following alternatives to reduce flood risk along the Feather River
West Levee from Thermalito Afterbay downstream to approximately 4 miles upstream of the Feather
River’s confluence with the Sutter Bypass. These alternatives affect the same length of levee but differ
between each other primarily in their overall “footprint” of construction (Plate 4-1).

Alternative 1 focuses on those measures predominantly within the existing footprint of the Feather
River West Levee. Along with other measures, this alternative primarily proposes cutoff walls as a
technique to address the deficiencies while minimizing change in the existing levee footprint. This
alternative would minimize real estate acquisition and changes in land use.
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Alternative 2 includes measures that would not be constrained by the existing footprint of the Feather
River West Levee. Along with other measures, this alternative primarily proposes stability berms and
seepage berms, which would substantially extend beyond the current levee footprint.

Alternative 3 is the SBFCA preferred alternative. It is a blend of the flood management measures
identified in Alternatives 1 and 2, optimized based on the screening criteria. Optimized means a
number of factors have been considered, such as effectiveness in addressing the deficiencies,
compatibility with land use, minimization of real estate acquisition, avoidance of effects, and cost; the
footprint has been considered but not held as a primary constraint. This alternative consists of cutoff
walls and berms, along with other measures.

Alternatives SB-8 and SB-7 are similar to SBFCA’s preferred alternative evaluated in the FRWLP Final
EIS, but there are differences between the alternatives. The following is a summary of the major
differences between the FRWLP and SBPFS alternatives. Pate 4-1 identifies some of the key
differences.

e Downstream Levee Improvement Extension. Alternatives SB-8 and SB-7 extend 2,250 feet
further south of Laurel Avenue (Station 180+00). The FRWLP alternatives do not extend below
Laurel Avenue.

e Levee Superiority. Alternatives S-8 and SB-7 incorporate USACE levee superiority design
requirements. Based on hydraulic modeling of the existing levee profile, it is estimated that
overtopping upstream of the Yuba River confluence would occur between River Miles 43.5 and
45.5 (FRWLP Station 1582+00 to 1601+00). Downstream of the Yuba River, overtopping would
occur between River Miles 19 and 20 (FRWLP Station 547+00 to 604+60). Erosion protection
matting will be installed at these two locations on the landside of the levee to control erosion and
to allow for more controlled failure of the levee due to overtopping. These locations are in non-
urbanized areas and initial overtopping is estimated to occur between the mean 0.5% (1/200)
ACE and 0.2% (1/200) ACE events.

e Sutter Butte Canal. At several locations where the Sutter Butte Canal and the Feather River West
Levee lie adjacent to each other, the levee and/or canal would be relocated under Alternative SB-8
in order to provide an operations and maintenance road between the canal and levee. Under the
FRWLP, no canal or levee relocation is proposed. Because SB-7 does not include this reach of
levee, no levee or canal relocations are proposed under SB-7.

e USACE Vegetation Management Levee Safety Policy. USACE policy requires new federally
authorized cost shared levee projects be designed to meet the current vegetation management
standards. A Vegetation-Free Zone (VFZ) as described by Engineer Technical Letter ETL 1110-2-
571, Guidelines for Landscape Planting and Vegetation Management at Levees, Floodwalls,
Embankment Dams, and Appurtenant Structures, (Vegetation ETL) would be established and
vegetation removed to bring the levee into Vegetation ETL compliance.

e Real Estate Requirements. Under the SBFS, the lands to be acquired for construction and 0&M
on the landside of the levee would be less than under the FRWLP.
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4.14.1 Downstream Levee Improvement Extension

An additional 2,250 feet of levee improvement would be constructed below Laurel Avenue (180+00 to
202+50) and consist of a 100-foot wide undrained seepage berm (5 feet thick at berm toe) in
combination with a cutoff wall extending to an elevation of 25 feet. The additional work is proposed
because this area is located in an area that is highly conducive to seepage distress, is at or very close to
the downstream end of the supplemental site on the Feather River that SBFCA previously requested
USACE to evaluate, and overlaps lightly with a berm and toe drain that USACE constructed after the
1997 flood.

4.1.4.2 Levee Superiority

Alternatives SB-7 and SB-8 address USACE requirements for levee superiority. The definition of levee
superiority per EC 1110-2-6066 (Design of I-Walls, 31 October 2010) is the increment of additional
height added to a flood risk-management system to increase the likelihood that when the design event
is exceeded, controlled flooding will occur at the design overtopping section. Since alternative SB-7 is
based on an existing levee profile, the design top of levee was reviewed relative to the modeled mean
water surface profiles to determine the likely initial overtopping location.

4.1.4.2.1 Alternative SB-7

A single initial overtopping location was determined within the SB-7 project reach. It is estimated that
the initial overtopping would likely occur between River Miles 19 and 20 (FRWLP Station 547+00 to
604+60). This location is a non-urbanized area and initial overtopping is estimated to occur between
the mean 0.5% (1/200) ACE and 0.2% (1/500) ACE events. Within this 1-mile reach, the landward
side of the levee will be covered with anchored High Performance Turf Reinforced Mat (HPTRM). This
design will increase the erosion resistance of the levee and allow for more controlled failure of the
levee due to overtopping.

4.1.4.2.2 Alternative SB-8

Alternative SB-8 extends upstream and downstream of the Yuba River tributary. Initial overtopping
locations were identified upstream and downstream of confluence to account for the uncertainty in
the aerial centering of storm events. It is estimated that the initial overtopping location upstream of
the Yuba River confluence would occur between River Miles 43.5 and 45.5 (FRWLP Station 1582+00
to 1601+00). This location is a non-urbanized area and initial overtopping is estimated to occur
between the mean 0.5% (1/200) ACE and 0.2% (1/200) ACE events.

It is estimated that the initial overtopping location downstream of the Yuba River would occur
between River Miles 19 and 20 (FRWLP Station 547+00 to 604+60). This location is a non-urbanized
area and initial overtopping is estimated to occur between the mean 0.5% (1/200) ACE and 0.2%
(1/200) ACE events. This is identical to the reach identified for the SB-7 alternative.

Within both 1-mile reaches, the landward side of the levee will be covered with anchored HPTRM.
This design will increase the erosion resistance of the levee and allow for more controlled failure of
the levee due to overtopping.
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4.1.4.3 Sutter Butte Canal

The Sutter Butte Canal is operated by the Joint Water Districts-consisting of Richvale Irrigation
District, Biggs-West Gridley Water District, Butte Water District, and Sutter Extension Water District.
The canal delivers Feather River water supply to all four districts that are located generally south and
west of Lake Oroville and the Feather River along the eastern side of the Sacramento Valley.

The canal is approximately 17 miles long and is predominately unlined. The existing operating
capacity ranges from approximately 1,600 cubic feet per second (cfs) at the upstream end to
approximately 500 cfs at the downstream end.

Both the Sutter Butte Canal and the Feather River levee have meandering alignments. The canal is
adjacent to the levee in some locations and is up to several hundred feet away from the levee in other
locations.

The Sutter Butte Canal is adjacent to the levee at three locations, for a combined length of about 3.5 miles.
Seepage and stability issues resulting from the canal being adjacent to the levee would be addressed by
the construction of a cutoff wall through the levee; however, in all but one area there is no room for a
landside easement due to the location of the adjacent canal. The landside easement is required to
accommodate an O&M road. The levee encroachment areas are shown on Plates 4-2 and 4-3.

The proposed action for each area is addressed below.

a. Affected Area 1a (1429+00 to 1433+83, FRWLP Reach 21). The proposed option for this area is to
move the canal landward into an adjacent agricultural area to provide space between the canal
and the levee for the landside O&M road. See Plate 4-1, Canal Relocation Site B.

b. Affected Area 1b (1430+00 to 1449+00, FRWLP Reach 22). The proposed option for this area is to
move the levee waterward into the flood overflow area to provide space sufficient for the landside
O&M road. See Plate 4-1, Canal Relocation Site B.

c. Affected Area 2 (1611+00 to 1623+00, FRWLP Reach 24). The proposed option for this area is to
move the levee waterward into the flood overflow area to provide space sufficient for the landside
0&M road. See Plate 4-2, Canal Relocation Site A.

d. Affected Area 3a (1674+00 to 1753+00, FRWLP Reach 28). The proposed option for this area is to
move the levee waterward into the flood overflow area to provide space sufficient for the landside
O&M road. See Plate 4-2, Canal Relocation Site A.

e. Affected Area 3b (1753+00 to 1765+00, FRWLP Reach 28). The proposed option for this area is to
move the canal landward into adjacent agricultural area to provide space between the canal and
the levee for the landside O&M road. See Plate 4-2, Canal Relocation Site A.

4.1.4.4 USACE Vegetation Management Levee Safety Policy

The Vegetation ETL, dated April 10, 2009, provides guidance for maintenance of structures in order to
provide the authorized level of flood risk management. The Vegetation ETL requires maintenance of a
vegetation-free zone, consisting of a 3-dimensional zone surrounding all levees, floodwalls,
embankment dams, and critical appurtenant structures in all flood damage reduction systems (Figure
4-1). The purpose of the vegetation-free zone is to provide a reliable corridor of access to and along
federally authorized and constructed flood risk-management features for surveillance, inspection,
maintenance, monitoring, and flood-fighting.

Sutter Basin Pilot Feasibility Study Draft Report
Environmental Impact Report/ 4-7 June 2013
Supplemental Environmental Impact Statement



Affected Environment and
Environmental Consequences

SUTTER BASIN FEASIBILITY STUDY

Legend SUTTER BASIN, CALIFORNIA
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Plate 4-2. Canal Relocation and Levee Realignment (Affected Areas 1a and 1b)
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Plate 4-3. Canal Relocation and Levee Realighment (Affected Areas 2, 3a, and 3b)
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Figure 4-1. lllustration from Chapter 6, Engineer Technical Letter 1110-2-571

This document evaluates alternatives that would comply with USACE’s vegetation policy, as
established in the Vegetation ETL. Under the FRWLP, no additional vegetation removal would occur
solely to comply with USACE’s levee vegetation policy. Therefore, alternatives that would confine
vegetation losses to the construction footprint have already been evaluated in the FRWLP EIS, and are
not evaluated further in this document.

During construction, existing vegetation would be removed adjacent to the riverward and landside
toes by root plowing or clearing and grubbing to create the vegetation-free zone. Following
construction, disturbed soils including levee side slopes would be seeded with native grass seed to
prevent wind and water erosion. A 15-foot-wide vegetation management zone along the riverward
and landside toe of the levee will be permanently maintained to be devoid of trees and shrubs.

Approximately 42.00 acres of trees and other vegetation would need to be cleared to construct the
levee improvements and to meet USACE vegetation management requirements under SB-8, and 24.40
acres would be cleared under SB-7. Vegetation-free zone requirements account for about 20 acres of
vegetation losses under SB-8 and about 12 acres under SB-7.

USACE issued a draft policy guidance letter (Federal Register, February 17, 2012) describing a
variance application process under which a levee system may be eligible for a vegetation variance.
Under this draft guidance, a vegetation variance can be considered if one of the following conditions
applies:

a. The variance is necessary to comply with applicable law concerning the environment, cultural or
historic preservation;

b. The variance would protect the right of Tribal Nations, pursuant to treaty, statute, or Executive
Order.

c. The variance is necessary to address a unique environmental consideration.

d. A prior vegetation agreement is in place.

Sutter Basin Pilot Feasibility Study Draft Report
Environmental Impact Report/ 4-10 June 2013
Supplemental Environmental Impact Statement



Affected Environment and
Environmental Consequences

However, even if one of the above criteria is met, life safety is still paramount and the vegetation
variance must assure that the structural integrity and functionality of the levee are retained. The levee
must still be accessible for maintenance, periodic inspection, monitoring during flood events, and
access to perform flood-fighting if required. As discussed in Chapter 3, Section 3.8.2.2.2), a variance
request or design measures to retain vegetation will be considered during the preconstruction
engineering and design phase.

4.1.4.5 Real Estate Requirements for Construction

To construct and operate and maintain the project, USACE would coordinate with SBFCA and the
California Department of Water Resources (DWR) to acquire, where existing rights are insufficient, a
permanent easement of 15 feet on the waterside and landside of the levee (as opposed to 30-foot
permanent right-of-way landside of the levee to be acquired under the FRWLP). In developed areas,
the project would seek to acquire rights-of-way to the extent necessary to facilitate construction of the
project. For temporary construction purposes, the project would seek to acquire temporary easements
at areas proposed as staging areas.

4.1.5 Study Area and Project Area

To assist in the description of existing resources and potential impacts associated with the SBPFS, a
project area and a study area have been defined as described in sections below. Specifically, the
project area is defined as the footprint of where potential project actions would occur. This project
area takes into consideration areas of potential direct impact as well as areas potentially affected by
immediate indirect or secondary impacts.

The study area encompasses a much larger area that could potentially be indirectly impacted by the
SBPFS. The study area as described in Chapter 1, is defined as the 326-square-mile Sutter Basin
located in Northern California in Sutter and Butte Counties within the 14,000-square-mile Sacramento
River Watershed. In addition to Yuba City, communities in the basin include Biggs, Gridley, Live Oak,
and Sutter.

The project area is the area directly affected by proposed levee improvements. The project area is
located along the west levee of the Feather River from Thermalito Afterbay on the north to
approximately 4 miles north of the Sutter Bypass on the south. These levees are the same levees
proposed for improvement under the FRWLP as described in the FRWLP Final EIS. The direct effects
of levee improvements would be located in a corridor roughly 500 feet toward the landside of the
existing levees and 100 feet toward the waterside. This corridor was determined as the area in which
levee improvements, such as seepage berms, stability berms, relief wells, setback levees, erosion
protection, and slurry cutoff walls, are likely to be constructed. The corridor is approximately 41 miles
long. For ease of describing existing conditions and identifying affected reaches, the corridor has been
divided into 41 relatively homogeneous reaches, as shown on Plate 4-4. (Note that this number is
coincidental and one reach does not consistently correspond to a length of 1 mile; additionally, no
levee improvements are proposed in Reach 1.). The project area also includes borrow/spoil sites or
project mitigation sites outside of this corridor. The reaches are listed in Table 4-2. Figures 4-2 to 4-8
(located at the end of this chapter) show representative photos of the project area.
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4.1.6 Environmental Resources Eliminated from Detailed Analysis

Certain resources were eliminated from further analysis because they were addressed adequately in
the FRWLP Final EIS. Changes to the proposed action would not result in any new or substantially
more severe significant direct and indirect effects, including short- and long-term effects, than were
analyzed in the FRWLP Final EIS. Table 4-1 summarizes the resources not considered further and the
rationale for their elimination. The following is a brief discussion of these resources.

4.1.6.1 Traffic, Transportation, Navigation

The FRWLP Final EIS described the traffic and circulation characteristics of the existing transportation
corridors in the project vicinity and analyzed the potential impacts. That information is hereby
incorporated by reference.

As described in the FRWLP Final EIS, effects on traffic levels would result primarily from hauling of
borrow material from borrow sites to the levee improvement area along highways and local roads,
and from worker trips to and from the project site. Temporary increases in construction-related
traffic, temporary road closures, emergency response times, and other traffic, transportation, and
navigation effects from project implementation were determined to be less than significant. Under
Alternative SB-8, traffic effects would be comparable in type but potentially of lower magnitude
because project construction is anticipated to occur over a 6 year period rather than 3 years under the
FRWLP. Alternative SB-7 would have substantially less impact than SB-8 due to SB-7’s smaller
construction footprint.

4.1.6.2 Noise

Noise impacts would not exceed those previously identified in the FRWLP Final EIS; however,
temporary noise effects from construction activities would remain a significant effect of the project.
Implementation of SB-8 and SB-7 would result in temporary but significant effects related to
construction noise and vibration in the affected area. Construction noise levels are predicted to exceed
significance thresholds of 60 dBA-L¢q at noise-sensitive uses between the hours of 7:00 a.m. and 10:00
p.m. and 45 dBA-L¢q between the hours of 10:00 p.m. and 7:00 a.m. Under Alternative SB-8, the
number of sensitive receptors and each receptor’s exposure period would be substantially the same as
described for the action alternatives evaluated in the FRWLP Final EIS. Alternative SB-7 would also
have a significant effect on noise but would affect fewer sensitive receptors than SB-8. Mitigation
measures to employ noise-reducing and vibration-reducing construction practices would not be
sufficient to reduce the exposure of sensitive receptors to temporary construction noise and vibration
to a less-than-significant level. Though temporary, effects would be significant and unavoidable.
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Table 4-1. Resources Considered for this Draft EIR/SEIS

Resource

Justification

No Further Analysis Needed

Traffic, Transportation,
Navigation

Noise

Population, Housing,
and Environmental
Justice

Utilities and Public
Services

Public Health and
Environmental Health

Traffic impacts would not exceed those previously identified. Lengthening the
construction period from 3 to 6 years would increase the total duration of traffic
impacts, but the magnitude of short-term impacts would be reduced.

Noise impacts would not exceed those previously identified. Lengthening the
construction period from 3 to 6 years would increase the total duration of short-term
noise impacts, but the number of sensitive receptors and each receptor’s exposure
period would be substantially the same due to the linear nature of construction.

No substantial change in impacts beyond those previously identified in the FRWLP
Final EIS.

No substantial change in impacts beyond those previously identified in the FRWLP
Final EIS.

No substantial change in impacts beyond those previously identified in the FRWLP
Final EIS.

Further Analysis Conducted

Flood Risk Management
and Geomorphology

Water Quality and
Groundwater
Resources

Geology, Seismicity,
Soils and Mineral
Resources

Air Quality and Climate
Change

Agriculture, Land Use,
Socioeconomics

Vegetation and
Wetlands

Wildlife

Fish and Aquatic
Resources

Visual Resources
Recreation
Cultural Resources

At several locations where the existing levee lies directly adjacent to the Sutter Butte
Canal, the existing levee would be modified to incorporate a maintenance road to
meet USACE levee standards.

Effects on water quality may be greater due to an additional 2,250 feet of levee work
proposed downstream of Laurel Avenue and the additional removal of vegetation
that provides erosion protection.

Compliance with USACE levee vegetation management requirements and an
additional 2,250 feet of levee work proposed downstream of Laurel Avenue would
result in greater land disturbance and potential for soil erosion.

A lengthened construction period of up to 6 years would increase the total duration
of construction emissions, but the magnitude of emissions would be reduced.
Emission levels would not exceed de minimis thresholds.

The construction footprint of both action alternatives includes an additional 2,250
feet of levee downstream of Laurel Avenue. Real estate requirements would be less
than those of the FRWLP.

Compliance with USACE levee vegetation management requirements would result in
greater vegetation impacts than would occur under the FRWLP.

Wildlife would be impacted to a greater degree due to vegetation removal to comply
with USACE vegetation management requirements.

Fish and aquatic resources could be impacted to a greater degree because of the
removal of additional vegetation to comply with USACE vegetation management
standards.

Additional vegetation removal may further diminish aesthetics values.
Additional vegetation removal may further diminish recreation values.

Design modifications could result in additional impacts on cultural resources. The
additional work downstream of Laurel Avenue and relocation of the levee and/or the
Sutter Butte Canal at several locations would result in additional impacts on the levee
and the canal, both of which may be eligible for listing on the National Register for
Historic Places, and to prehistoric archaeological sites.
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Beginning Ending Length
Reach Station Station (feet) Landmarks Dominant Adjacent Land Uses
1 0+00 180+50 Not part of the project proposed at this time.
2 180+50 218+66 3,816 Laurel Avenue Ruderal grassland; open space
3 218+66 300+66 8,200 Cypress Avenue Ruderal grassland; open space
4 300+66 410+67 11,001 Central Street; Wilkie Avenue  Orchard; ruderal grassland; riparian
forest
5 410+67 478+68 6,801 Wilkie Avenue Orchard
6 478+68 510+37 3,169 Star Bend Orchard
7 510+37 596+00 8,563 Abbott Lake Ruderal grassland; open space
8 596+00 654+75 5,875 Ruderal grassland; open space
9 654+75 706+50 5,175 Boyd’s Boat Launch; Nursery  Ruderal grassland; open space
10 706+50 774+00 6,750 Barry Road Ruderal grassland; open space
11 774+00 830+00 5,600 Ruderal grassland; open space
12 830+00 845+00 1,500 Shanghai Bend Ruderal grassland; open space
13 845+00 927+00 8,200 Ruderal grassland; open space
14 927+00 954+40 2,740 Airport Ruderal grassland; open space
15 954+40 968+50 1,410 Airport Developed; ruderal grassland
16 968+50 1080+00 11,150  Garden Highway: 2nd Street;  Developed; ruderal grassland
Twin Cities Memorial Bridge;
Colusa Avenue
17 1080+00 1130+86 5,086 Live Oak Boulevard; Union Developed; ruderal grassland
Pacific Railroad
18 1130+86 1213+85 8,299 Live Oak Boulevard; Union Orchard
Pacific Railroad; Rednall Road
19 1213+85 1297+83 8,398 Orchard
20 1297+83 1374+33 7,650 Orchard; ruderal grassland
21 1374+33 1433+83 5,950 Ruderal grassland
22 1433+83 1503+83 7,000 Riparian forest; ruderal grassland
23 1503+83 1609+37 10,554 Orchard
24 1609+37 1623486 1,449 Riparian forest; ruderal grassland
25 1623+86 1674+37 5,051 Orchard; ruderal grassland
26 1674+37  1707+11 3,274 Orchard
27 1707+11 1721+60 1,449 Ruderal grassland
28 1721+60 1769+31 4,771 Orchard
29 1769+31 1813+33 4,402 Orchard; riparian forest
30 1813+33  1902+00 8,867 Orchard
31 1902+00 1958+00 5,600 Orchard; ruderal grassland
32 1958+00 1989+00 3,100 Orchard
33 1989+00 2122+00 13,300 Orchard
34 2122+00 2182+00 6,000 Orchard
35 2182+00 2224400 4,200 Orchard; ruderal grassland
36 2224+00 2259+00 3,500 Orchard; ruderal grassland
37 2259+00 2290+00 3,100 Orchard; ruderal grassland
38 2290+00 2303+00 1,300 Ruderal grassland
39 2303+00 2319+00 1,600 Ruderal grassland
40 2319+00 2359+00 4,000 Ruderal grassland
41 2359+00 2368+00 900 Thermalito Afterbay Ruderal grassland
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4.1.6.3 Population, Housing, and Environmental Justice

Effects on population, housing, and environmental justice under Alternatives SB-8 and SB-7 would be
similar to effects described in the FRWLP Final EIS, which identified the permanent acquisition of five
residences to accommodate project construction of SBFCA’s preferred alternative and 17 residences
under Alternative 2. For the SBPFS, 31 properties were identified where existing improvements are
located within 15 feet of the landside levee toe within the footprint of Alternative SB-8. Seven of the 31
properties have single family homes. Specific project requirements for right-of-way to construct the
improvements and remove encroachments that threaten levee integrity would be determined at the
final design phase prior to construction. Permanent acquisition, relocation, and compensation services
would be conducted in compliance with Federal and state relocation laws (the Federal Uniform
Relocation Assistance and Real Property Acquisition Act, the California Relocation Act, and the
Relocation Assistance and Real Property Acquisition Guidelines). The displacement of any residences
is considered a significant impact, so the permanent acquisition of residences and the potential for
temporary displacement of residences under SB-7 and SB-8 would be significant. However, with
implementation of Federal and state relocation laws, this impact would be reduced to a less-than-
significant level. Pursuant to these Federal and state relocation laws, appropriate compensation would
be provided to displaced landowners and tenants, and residents would be relocated to comparable
replacement housing. In cases where project construction is temporarily disruptive to nearby
residents, assistance would be provided for residents to relocate temporarily during construction
activities and compensation would be offered to residents for reasonable rent and living expenses
incurred as a result of relocation.

The FRWLP Final EIS evaluated the project’s impact on the population to determine whether low-
income or minority populations are present and would be adversely affected. That evaluation is
incorporated by reference. The proposed action would not disproportionately adversely affect
minority or low-income populations because the number of home acquisitions from minority or low-
income census blocks is comparable to home acquisitions in other census blocks. Further,
construction-related environmental effects (e.g., temporary exposure to noise, dust, traffic, and
hazardous materials) would occur throughout the project area and would not have a disproportionate
effect on specific reaches. Implementing the project would protect property, as well as the health and
safety of residents. Therefore, the proposed action would reduce the risk of flooding to existing
residential, commercial, and industrial development throughout a significant portion of the study area.

Under the No Action Alternative, the additional cost of flood insurance may be absorbed by many low-
income populations within the study area and could cause substantial financial hardship on residents’
already limited abilities to spend money on basic goods and services. Additional costs to low-income
residents are more profound than to non-low-income residents because the additional costs would
account for a higher proportion of low-income residents’ total income, leaving fewer financial
resources to address other needs.

4.1.6.4 Utilities and Public Health

Effects on utilities and public health described in the FRWLP Final EIS would be similar under
Alternative SB-8. Because of a reduced construction footprint, Alternative SB-7 would have less impact
on utilities. As described in the FRWLP Final EIS, construction of the project may damage drainage and
irrigation systems and public utility infrastructure, resulting in temporary disruptions to service.
Coordination with drainage and irrigation systems users, consultation with service providers, and
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implementation of appropriate protection measures would minimize the possibility of any significant
effects.

4.1.6.5 Public Health and Environmental Health

The potential effects on public health and safety described in the FRWLP Final EIS would be similar
under Alternatives SB-8 and SB-7. Project implementation has the potential to slightly increase risks
to the public during construction due to construction activities and the potential for an accidental
release of hazardous materials, but the increased risk is temporary. Effects would be less than
significant because risks would be minimized by implementation of a stormwater pollution
prevention plan and best management practices to control accelerated erosion, sedimentation, and
other pollutants during and after project construction.

4.2 Flood Risk Management and Geomorphic Conditions

4.2.1 Introduction

This section discusses the effects on flood risk management and geomorphic conditions that would
result from the No Action Alternative, and Alternatives SB-7 and SB-8, as well as mitigation measures
that would reduce significant effects.

4.2.2 Affected Environment

The regulatory and environmental setting for flood risk management and geomorphic conditions are
summarized below and are described in greater detail in Section 3.1 of the FRWLP Final EIS, which is
incorporated by reference.

4.2.2.1 Watershed

The Sutter Basin study area is situated within the Sacramento River watershed. A map of the
Sacramento River watershed is included as Plate 1-1, Chapter 1, Introduction. The principle
watersheds upstream of the study area are the Sacramento River watershed and Feather River
watershed. The Sacramento River watershed encompasses the McCloud River, Pit River, and Goose
Lake, and Stony Creek. The watershed drains the Sierra Nevada Mountains and Cascade Ranges in the
east and the Coast Range and Klamath Mountains in the west. The Feather River watershed
encompasses the Yuba River and Bear Rivers. These watersheds drain the eastern slopes of the Sierra
Nevada mountain range. The drainage area of the Sacramento River basin upstream of the study area
is approximately 12,000 square miles. The drainage area of the Feather River upstream of the study
area (including the Yuba and Bear Rivers) is approximately 5,900 square miles.

4.2.2.2 Topography

Elevations within the study area range from 110 ft NAVD88 in the north to 30 ft NAVD88 in the south.
The study area has a general slope from northeast to south west. The general slope of the study area is
interrupted by two major embankment features which impact hydraulic conveyance within the
floodplain. The raised embankment of the Union Pacific Railroad traverses the study area in a north
south alignment and the Sutter Bypass east levee traverses the study area in a north south alignment.
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4.2.2.3 Flood Sources

The Sutter Basin Study area is susceptible to flooding from multiple sources including Butte Basin,
Sutter Bypass, Feather River, Cherokee Canal, Wadsworth Canal, and interior sources.

4.2.2.3.1 Butte Basin

The northwest portion of the study area is within the Butte Basin. The Butte Basin is a natural
overflow and flood storage area north west of the Sutter Buttes and east of the Sacramento River. The
basin provides approximately 1 million acre-feet of transitory storage at flood stage (DWR 2010).
Excess floodwaters from the Sacramento River enter the Butte Basin via overbank areas along the
river and through the Moulton and Colusa weirs. Butte Creek and its tributaries, including Cherokee
Canal, also flow into the Butte Basin. Outflow from the Butte Basin is naturally regulated by hydraulic
conditions of Butte Slough and floodplain topography at the upstream entrance to the Sutter Bypass.
In order to maintain the flood storage capabilities within Butte Basin, California has included
regulation of the overflow area in Title 23 of the California Code of Regulations. In general these
standards require approval from the board for any encroachments that could reduce or impede flood
flows or would reclaim any of the floodplain within the Butte Basin (DWR 2010).

4.2.2.3.2 Sutter Bypass

The southwest portions of the study area including the southern portion of Yuba City are susceptible
to flooding from the Sutter Bypass. The Sutter Bypass is a leveed flood control channel approximately
three quarters of a mile wide, bordered on each side by levees. The bypass is an integral feature of the
Sacramento River Flood Control Project’s Flood Bypass System. The Sutter Bypass conveys flood
waters from the Butte Basin, Sacramento River, and Feather Rivers to the confluence of the
Sacramento River and Yolo Bypass at the Fremont Weir.

Downstream of the Feather River the bypass is separated into two conveyance areas by a low levee.
The area east of the middle levee conveys flows from the Feather River. This design maintains higher
velocities and sediment transport capacity within the Feather River during low flow events while
utilizing the large conveyance of the Sutter Bypass during larger events.

The Sutter Bypass also receives minor natural flow and agricultural return flow from Reclamation
District 1660 to the west and from Wadsworth Canal and DWR pumping plants 1, 2, and 3 to the east.
The Sutter Bypass is described by four hydrologic reaches based on tributary inflows; Butte Slough to
Wadsworth Canal, Wadsworth Canal to Tisdale Bypass, Tisdale Bypass to Feather River, Feather River
to Sacramento River.

4.2.2.3.3 Feather River

Nearly the entire study area is susceptible to flooding from the Feather River. The Feather River is a
major tributary to the Sacramento River, merging with the Sutter Bypass upstream from the
Sacramento River and Fremont Weir. The Yuba and Bear Rivers are major tributaries to the Feather
River. Two major flood management reservoirs are located within the Feather River watershed.
Oroville Dam and reservoir was completed on the Feather River in 1967. The reservoir has 3,358,000
acre-feet of storage with 750,000 acre-feet of dedicated flood management space. New Bullards Bar
dam and reservoir was completed on the Yuba River 1970. The reservoir has 966,000 acre-feet of
storage with 170,000 acre-feet of dedicated flood management space. The Feather River is described
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by four hydrologic reaches based on significant inflows; Thermalito to Honcut Creek, Honcut Creek to
Yuba River, Yuba River to Bear River, and Bear River to Sutter Bypass.

4.2.2.3.4 Cherokee Canal

The northern portion of the study area is susceptible to flooding from Cherokee Canal which is a
tributary to Butte Creek and the Butte Basin. The leveed canal was constructed between 1959 and
1960 by USACE under the authorization of the Flood Control Act of 1944. The canal drainage area is 94
square miles and varies in elevation from 70 feet to 2200 feet. The drainage area is bounded by the
Feather River watershed to the east and southeast, Butte Creek and its tributaries to the north and
west, and by Wadsworth Canal drainage to the south. The design capacity along the Cherokee Canal is
8,500 cubic feet per second (cfs) upstream of the junction with Cottonwood Creek, 11,500 cfs from the
junction with Cottonwood Creek to the Biggs Princeton Highway (Afton Road) and 12,500 cfs from the
Biggs Princeton Highway to Butte Creek. Based upon the flood frequency analysis at the time of
design, the canal was estimated to provide levels of performance for a 4% (1/25) ACE event and
mitigated sediment transport problems within its watershed.

4.2.2.3.5 Wadsworth Canal

Wadsworth Canal and associated Interceptor canals are potential sources of flooding in the southwest
portion of the study area. The Wadsworth Canal system is a feature of the Sacramento River Flood
Control Project and consists of leveed channels that carry rainfall and agricultural runoff from 91
square miles of northeast part of Butte and Sutter Counties south to the Sutter Bypass.

1. West Interceptor Canal. The West Interceptor Canal begins near the town of Sutter and extends
1.8 miles east to Wadsworth Canal. The canal is approximately 30 feet wide and includes a 4 to 5
foot tall Federal Project levee along its right bank. There is no federal levee along the left bank of
the canal. The slope of the canal is approximately 25 feet per mile. The purpose of the canal is to
intercept rainfall runoff that would otherwise pond against the eastern levee of the Sutter Bypass.
The intercepted flow is diverted into the Wadsworth Canal where it is then conveyed to the Sutter
Bypass. During extreme floods the peak flow of the canal would be significantly attenuated by the
floodplain storage available along the left bank. The canal is also used for irrigation water. The
operations and maintenance manual does not list a design flow for the West Interceptor canal.

2. East Interceptor Canal. The East Interceptor Canal begins near Yuba City and extends 3.1 miles
east to the Wadsworth Canal. The canal is approximately 30 foot wide and includes a 4 to 5 foot
tall Federal Project levee along its left bank. The purpose of the canal is to intercept rainfall runoff
that would otherwise flow southwest and pond against the eastern levee of the Sutter Bypass.
There is no federal levee along the right bank of the canal. The slope of the canal is negligible and
the top of levee has a level grade. The intercepted flow is diverted it into the Wadsworth Canal
where it is then conveyed to the Sutter Bypass. During extreme floods the peak flow of the canal
would be significantly attenuated by the floodplain storage available along the right bank. The
canal is also used for irrigation water during the summer irrigation season. The operations and
maintenance manual does not list a design flow for the East Interceptor canal.

3. Wadsworth Canal. Wadsworth Canal begins at the East and West Interceptor Canals near Butte
House Road. The canal extends 4.5 miles south to the Sutter Bypass and includes Federal Project
Levees along the left and right banks. The canal is a fairly uniform trapezoidal type channel. The
purpose of the canal levee is to collect and convey rainfall runoff and irrigation water from the
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East and West Interceptor Canals to the Sutter Bypass. The existing Operations and Maintenance
Manual for Wadsworth Canal describes a design capacity of 1,500 cfs.

Interior Drainage

Localized flooding problems often are caused by storm drain system overload, or an unusually heavy
amount of rainfall. Flooding from intense weather events usually occurs in areas experiencing an
increase in runoff from impervious surfaces associated with urbanization and development as well as
inadequate storm drainage systems. The term flash flood describes localized floods of great magnitude
and short duration. In contrast to riverine flooding, this type of flooding usually results from a heavy
rainfall on a relatively small drainage area. Precipitation of this sort typically occurs in the winter and
spring. However, much of the land in the study area is agricultural in nature; consequently, localized
flooding does not present as significant a hazard as riverine flooding and is not a significant concern
(AMEC 2007:44-45). Runoff from the interior of the study area may result in localized flooding.
Interior drainage features include canals and streams tributary to Wadsworth Canal and pumps and
culverts along the project levees.

4.2.2.4 Historical Floods

The Feather River near Oroville gage provides an indicator of large historical floods within the study
area. The largest fifteen floods from 1951 to 2010 are presented in Table 4-3. The magnitudes of
historical floods prior to 1967 are not directly comparable to later floods due to significant historical
changes in the flood management system. In order to provide a comparison of similar hydrologic
conditions, the table includes the estimated unregulated flow for each water year. The ranking of
unregulated floods is substantially different than observed flood flows with the 1997 flood being the
largest unregulated flood from 1951 to 2010. The following is a description of significant flood events
within the study area.

1. December 1955. The December 1955 flood was the largest peak flow recorded at the Feather
River at Oroville gage from 1951 to 2010. Major damage to the study area occurred in December
1955 when the west levee of the Feather River breached near Shanghai Bend killing 38 people.
The peak flow measured at the Feather River at Oroville stream gage was 203,000 cfs. This flood
occurred prior to construction of Oroville Dam (completed 1967) and New Bullards Bar Dam
(completed 1970). Therefore, the flood does not reflect existing hydrologic conditions. A
hypothetical flood routing of the 1955 flood is presented in the Oroville Dam and Reservoir water
control manual. The flood routing indicates the reservoir would have regulated the peak outflow
to 150,000 cfs.

2. December 1964. The December 1964 flood was the fourth largest peak flow recorded at the
Feather River at Oroville gage from 1951 to 2010. The main center of precipitation was in the
Feather, Yuba, and American River Basins. Rainfall was heaviest on December 22 and 23 1964.
Runoff from streams of the Coast Ranges, almost without exception produced peak stages and
peak flows that exceeded previous records. Runoff from the Sierra Nevada into the Feather, Yuba
and American Rivers surpassed all previous records. This flood occurred during construction of
Oroville Dam and was partially regulated to an outflow of 158,000 cfs. A hypothetical flood routing
of the 1964 flood is presented in the Oroville Dam and Reservoir water control manual. The flood
routing indicates the completed reservoir would have regulated the peak outflow to 150,000 cfs.
Had it not been regulated, the peak flow would have been approximately 260,000 cfs which would
have exceeded the 1955 flood peak by 57,000 cfs.
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Table 4-3. Fifteen Largest Annual Maximum Floods, Water Year 1951-Water Year 2010, Feather River at Oroville

Measured Regulated Unregulated
Annual Peak Flow Peak Flow Peak Flow
Ranking Water Year Date of Peak (CFS) (CFS) (CFS) Notes
1 1956 12/23/1955 203,000 150,000 203,000
2 1963 1/31/1963 191,000 191,000
3 1997 1/2/1997 161,000 161,000 312,900
4 1965 12/23/1964 158,000 150,000 260,000 Note 1
5 1960 2/8/1960 135,000 135,000
6 1986 2/18/1986 134,000 134,000 217,000
7 1953 1/9/1953 113,000 113,000
8 1958 2/24/1958 102,000 102,000
9 1951 11/21/1950 92,100 92,100
10 1957 2/24/1957 83,100 83,100
11 1995 3/14/1995 71,700 71,700 134,200
12 1980 1/15/1980 69,500 69,500 137,600
13 2006 12/31/2005 65,600 65,600
14 1952 2/1/1952 59,500 59500
15 1970 1/25/1970 56,300 56,300 117,700

Note 1: Dec 1964 Flood regulated by a partially completed Oroville Dam.

November 1982-March 1983. Water year 1983 was a result of the “El Nifno” weather
phenomenon. Northern and Central California experienced flooding incidents from November
through March due to numerous storms. In early May, snow water content in the Sierra exceeded
230% of normal, and the ensuing runoff resulted in approximately four times the average volume
for Central Valley streams. System failures in the Sacramento River Basin were limited to a private
levee on the Sacramento River and one failure on Cache Creek.

February 1986. Flooding in 1986 resulted from a series of four storms over a 9-day period during
February. Rains from the first three storms saturated the ground and produced moderate to heavy
runoff before the arrival of the fourth storm. Precipitation at Four Trees in the Feather River Basin
set both a 24-hour rainfall record for the Sierra Nevada and the monthly record for any station in
the State. During the flood, the left levee of the Yuba River failed just upstream of the Feather
River confluence. The communities of Linda and Olivehurst were inundated, resulting in one
death, 895 destroyed homes, and 150 destroyed businesses.

January 1995. “El Nino” conditions in the Pacific forced major storm systems directly into
California during much of the winter and early spring of 1995. The largest storm systems hit
California in early January and early March. The major brunt of the January storms hit the
Sacramento River Basin and resulted in small stream flooding primarily due to storm drainage
system failures.

January 1997. December 1996 was one of the wettest Decembers on record. Watersheds in the
Sierra Nevada were already saturated by the time three subtropical storms added more than 30
inches of rain in late December 1996 and early January 1997. The third and most severe of these
storms lasted from December 31, 1996, through January 2, 1997. Rain in the Sierra Nevada caused
record flows that stressed the flood management system to capacity in the Sacramento River
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Basin and overwhelmed the system in the San Joaquin River Basin. During the flood, the left levee
of the Feather River failed near Arboga, killing one person, destroying 180 homes and businesses,
and prompting evacuation of about 15,000 people from Linda and Olivehurst. Nearly 50,000
people from Yuba City, Marysville, and surrounding areas were evacuated because of fears of
additional levee breaks (USACE 1998).

7. December 2005-January 2006. Between 28 December 2005 and 9 January 2006, the State of
California experienced a series of severe storms which impacted the levees within the Sacramento
District’s boundaries. Water rose a second time in April 2006, and remained high in some parts of
the system until June. Many rivers and streams within the Sacramento and San Joaquin River
systems ran above flood stage during these events, and there were significant erosion and seepage
problems with the levees. The State of California Department of Water Resources and/or their
maintaining agencies conducted the actual flood fight activities while USACE provided technical
assistance to the State.

4.2.2.5 Levees and Flood Risk Management

Major storm events can produce high flows throughout the Feather River system. The primary method
of flood risk management in the study area is provided by a system of levees or earthen embankments
along the Feather River, Sutter Bypass, Wadsworth Canal, and Cherokee Canal that contain high river
flows within these constructed channels®. Flood risk-management benefits are also provided by flood
storage at Oroville Dam and Lake and New Bullards Bar Dam and Lake. There are approximately 72
miles of levees protecting the study area lands from flooding from the Feather, Yuba, and Bear Rivers>.
All levees on the Feather River within the study area are part of the Sacramento River Flood Control
Project (SRFCP) that was constructed by USACE. Some of these levees are now owned and maintained
by DWR, while others are maintained by local levee districts.

Recent and ongoing studies have found that some levees in the study area do not meet, or have not
been certified as meeting, the current levee design criteria. As a result, much of the study area is
considered vulnerable to flooding from levee failure.

4,2.2.,5.1 Flood Risk

Maps showing composite floodplains were developed to demonstrate FRM assurance relative to a
standard assurance criterion. The maps show inundation from any flood source that would not meet a
risk and uncertainty based assurance criterion. The assurance criterion was based on the NFIP levee
system analysis criteria described in EC 1110-2-6067 and was adopted for use in describing the
performance of all ACE events. This criterion is described as “Option 2” in the DWR Urban Levee
Design Criteria. The assurance criterion utilized for this study does not account for wind wave
overtopping.

e For assurance less than 90% the levee does not pass criteria.

e For assurance between 90 and 95% levee must have minimum of 3 feet of freeboard to pass criteria.

1 The study area also has a few drainage facilities with pump stations that keep the interior from flooding in certain
locations.

2 The Yuba and Bear Rivers levees are not within the study area; however, the contribution of flows from these rivers
directly affects the channel capacity of the Feather River and, thus, the integrity and stability of the Feather River
West Levee in the study area.
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e For assurance greater than 95% levee must have minimum of 2 feet of freeboard to pass criteria.

The composite floodplains are shown in Plates 4-9 through 4-16, which are located at the end of this chapter.
All maps include the natural (non-leveed) flood inundation depths. The maps show greater depths in the
southern portion of the study area.

4.2.2.5.2 Flood Warning Time

Flood warning time varies throughout the area and is dependent on the source of flooding. The
principle sources of flood warnings are advisories by the National Weather Service (NWS) and river
stage forecasts by the California Nevada River Forecast Center (CNRFC).

Flood warnings/small river and stream flood warnings are issued by the NWS when flooding of main
stem rivers is occurring or imminent (CNRFC 2013). Main stem river flooding refers to flooding of
gauged and forecasted rivers (CNRFC 2013). The product can also be used to issue Small River and
Stream Flood Warnings for smaller rivers/streams which do not have forecast points.

Flash Flood Warnings are issued when flooding is reported; when precipitation capable of causing
flooding is observed by radar and/or satellite; when observed rainfall exceeds flash flood guidance or
criteria known to cause flooding; or when a dam or levee failure has occurred or is imminent (CNRFC
2013). A flash flood is defined as a flood caused by heavy or excessive rainfall in a short period of time,
and occurring generally within 6 hours of the causative event (CNRFC 2013).

In addition to the advisories described above, the NWS in coordination with the California Department
of Water Resources issues forecasts and guidance for river flows through the CNRFC. In general, river
forecasts are based on modeled runoff from observed precipitation, snowmelt estimates, and
reservoir operations. The forecast length varies depending on the location. River guidance is based on
modeled runoff from forecasted precipitation, snowmelt estimates, and reservoir operations. The
forecasts and guidance are issued for a forecast site in a graphical format that compares the future
river stage to a monitor stage, flood stage, and danger stage. The combined forecast and guidance are
made 5 days into the future.

Flooding from interior drainage sources within the study area is likely to be the result of localized
concentrated rainfall. It is assumed these floods would be preceded by a general flood watch issued by
the NWS 12 to 24 hours in advance and a flash flood warning 6 hours in advance of the localized
flooding.

Flooding from a levee overtopping event along the Feather River would result from a large regional
storm event in the Feather, Yuba, and Bear River watersheds. CNRFC river flood forecast points on the
Feather River are located at Gridley, Yuba City, Boyds Landing, and Nicholas. It is assumed that an
overtopping flood would be preceded by a flood warning and river guidance issued by the NWS and
CNREFC five days in advance. A more accurate warning of potential levee overtopping, based on river
forecasts, would likely be made 24 to 36 hours in advance. This estimate was based on a review of the
flood guidance plots for December 2005-]January 2006 flood which indicate an approximate 24 to 36
hour lag between observed rain plus snowmelt in the basin and the peak measured stage at the
Feather River near Gridley stream gage forecast point.

Flooding from a levee overtopping event along the Sutter Bypass would result from a large regional
storm event in Sacramento River watershed. There are no CNRFC forecast points on the Sutter Bypass.
However, the forecast point on the Sacramento River at Fremont Weir represents flood conditions
within the Sutter Bypass. It is assumed these floods would be preceded by a flood warning and river
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guidance issued by the NWS and CNRFC five days in advance. A more accurate warning of potential
levee overtopping, based on river forecasts, would likely be made 24 to 36 hours in advance. This
estimate was based on a review of the flood guidance plots for the December 2005-January 2006
flood which indicate an approximate 24 to 36 hour lag between observed rain plus snowmelt in the
basin and the peak measured stage at the Sacramento River at Fremont Weir gage forecast point.

It is estimated that flooding from a geotechnical levee breach would have little to no advance warning
(less than 1 hour) and the floodwave would rapidly inundate the adjacent areas. The levee breach that
occurred at Shanghai Bend during the December 1955 flood is an indicator of flood warning times
associated with geotechnical related failures. The levee failure was preceded by the Governor of the
State of California issuing a “Stage of Emergency” on 22 December due to the abnormal and heavy
rainfall (Sutter County 1957). However, the general evacuation order was given approximately 1-hour
after the break (Sutter County 1957).

4.2.25.3 Federal Emergency Management Agency Mapping

Communities within the study area are enrolled in the National Flood Insurance Program (NFIP)
administered by the Federal Emergency Management Agency (FEMA). The NFIP program issues Flood
Insurance Rate Maps (FIRMs) for use in setting insurance rates and defining floodplain management
guidelines. NIFP maps are developed following FEMA mapping guidelines which are specific to their
program. The maps developed for the feasibility study use similar assumptions. However, they do not
replace the NFIP maps used to define insurance rates. The effective FEMA NFIP maps in the study area
are shown on Plate 4-53, and are summarized below.

e Most of the northern portion of the study area, especially the interior section, is designated as
(Unshaded) Zone X (outside the 0.2% annual chance floodplain) and (Shaded) Zone X (areas of
0.2% annual chance of flood; areas of 1% annual chance of flood with average depths of less than
one foot or within drainage areas less than 1 square mile; and areas protected by levees from 1%
annual chance flood).

e The remainder of the study area (the northern fringes associated with the Cherokee Canal and the
Feather River) is designated as either Zone A (inundated by 100-year flooding; base flood
elevations [BFEs] have not been determined), or is currently being revised with up-to-date FIRM
mapping (i.e., the central portion of the study area).

It should be noted that FEMA is updating and modernizing existing FIRMs for most of the United
States, including California. Accordingly, and given known levee deficiencies relative to FEMA NFIP
requirements, FIRM data for Colusa, Glenn, Yolo, and Yuba Counties (last revised in 1996) may not be
entirely indicative of the present status of designated floodplains in the study area. Butte County’s
FIRM data is from 2011 and is considered up-to-date.

4.2.2.6 Geomorphology

In geologic history, the Sacramento and Feather Rivers migrated frequently and freely within their
meander belts, which typically exceeded several thousand feet in width (Buer 1984 as cited in North
State Resources and Stillwater Sciences 2009: 3-134). Prior to Euroamerican settlement, the mainstem
Sacramento and Feather Rivers and tributaries along the valley floor would naturally overtop their
banks at regular cycles and flood the adjacent lands, replenishing and depositing sediments.

3 Figure 4-5 is derived from a compilation of parcels that encompass the study area.
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Beginning in the late 1800s, the Sacramento and Feather Rivers’ channel morphology and sediment
transport regime have been progressively altered by human activities, including upstream hydraulic
mining and the clearing of riparian vegetation and the construction of levees and upstream dams for
flood risk management and water supply.

The geomorphic history of the Feather River has been substantially affected by Nineteenth century
hydraulic mining. Prior to the onset of mining, the river was similar to the Sacramento River upstream
of Colusa. The rapid introduction of mining debris resulted in extensive shoaling of bendways and a
reduction in channel sinuosity. The initial pulse or surge of mining sediment was very fine-grained,
silt-dominated material (referred to as slickens), which was followed by quartz-dominated sands and
gravels. Channel infilling from mining debris resulted in a dramatic decrease in channel capacity on
the Feather River. Extensive flooding and overbank deposition onto urban areas and agricultural lands
in the study area resulted. The Feather River subsequently has degraded into these sediments so that
hydraulic mining debris presently constitutes the channel banks. The fine-grained slickens form a
continuous, cohesive bank toe along the entire study area up to River Mile (RM) 28. This erosion-
resistant toe generally has resulted in a stable river planform.

If degradation continues, however, coarse-grained, noncohesive pre-mining sediments will be
exposed. As a result, channel stability may decrease. Upstream of Marysville, the Feather River is
significantly different from the lower Feather River in that it did not receive the tremendous sediment
influx introduced by hydraulic and dredge mining. Although hydraulic mining did occur on the upper
Feather River, the amount of material introduced was significantly less than that on the Yuba River
(Water Engineering & Technology 1990a: xix, 1991:137-139).

4.2.3 Determination of Effects

Effects on hydrologic or geomorphic conditions may be considered significant if implementation of an
alternative would result in any of the following conditions:

e Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner that would result in substantial erosion
or siltation on or off site.

e Substantially alter the existing drainage pattern of the site or area, including the alteration of the
course of a stream or river, or substantially increase the rate or amount of surface runoff in a
manner that would result in flooding on or off site.

e Place within a 100-year flood hazard area structures that would impede or redirect floodflows.

e Expose people or structures to a significant risk of loss, injury, or death involving flooding,
including flooding as a result of the failure of a levee or dam.

e Effects on flood risk management may be considered significant if implementation of an
alternative would result in the following conditions.

e Significantly raise flood stage elevations.
e Increase the frequency and duration of inundation of lands.

e Expose people or structures to a significant risk of loss, injury, or death involving flooding,
including flooding as a result of the failure of a levee.
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An effect on the levee system is considered significant if an alternative would substantially increase
any of the following.

e Seepage.

e Levee settlement.

e Wind erosion.

e Bankerosion or bed scour.
e Sediment deposition.

e Subsidence of land adjacent to levees.

In addition, an effect on the levee system is considered significant if an alternative would substantially
decrease any of the following.

e Levee stability.

e Inspection, maintenance, or repair capabilities.
e Current level of levee slope protection.

e Emergency response capabilities.

e Channel conveyance capacity.

e The ability of the levees to withstand seismic forces.

4.2.4 Effects and Mitigation Measures

Effects and mitigation measure requirements concerning flood control and geomorphic conditions are
summarized in Table 4-4.

4.2.4.1 Effects Not Addressed Further in this Document

Effect FC-2: Increase in Channel Bed Incision and Bank Erosion Attributable to Project Design.
The FRWLP Final EIS addressed effects on geomorphic conditions (FEIS, Section 3.1.4)) and that
analysis is incorporated by reference. The SBPFS alternatives would not increase or intensify current
geomorphic processes. Therefore, this effect is not discussed further.

Effect FC-3: Decrease in Through- and Under-Seepage. The FRWLP Final EIS addressed effects on
through- and under-seepage. The SBPFS alternatives would reduce or eliminate the potential for
seepage and, therefore, result in beneficial effects on flood conditions in the study area. Extending
levee improvements downstream of Laurel Avenue would further reduce potential for seepage and
flood risk. Therefore, this effect is not discussed further.

Effect FC-4: Increase in Risk of Levee Failure as a Result of Erosion or Seepage. The FRWLP Final
EIS addressed effects of slope flattening and that analysis is incorporated by reference. Slope
flattening is anticipated to decrease relative erosion rates by alleviating over-steepened banks and not
adversely affect through- and under-seepage potential. Therefore this effect is not discussed further.

Effect FC-7: Increase in Levee Slope Stability. The FRWLP Final EIS addressed the effects on levee
slope stability (FEIS, Section 3.1.4), and that analysis is incorporated by reference. SBPFS alternatives
would benefit levee slope stability. Cut-off walls act to limit the through-flow of water at the levee
foundation and improve levee slope stability. Therefore this effect is not discussed further.
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Table 4-4. Summary of Effects for Flood Risk Management and Geomorphic Conditions

Finding with
Effect Finding Mitigation Measure Mitigation
Alternatives SB-7 and SB-8
Effect FC-1: Change in Water Surface No effect None required No effect
Elevations and Flood Safety Attributable to
Project Design
Effect FC-2: Increase in Channel Bed Incision ~ No effect None required No effect
and Bank Erosion Attributable to Project
Design
Effect FC-3: Decrease in Through- and Under- Beneficial = None required Beneficial
Seepage
Effect FC-4: Decrease in Risk of Levee Failure  Beneficial = None required Beneficial
as a Result of Erosion or Seepage
Effect FC-5: Change in Stream Energy and No effect None required No effect

Modification of Floodplain Scour/Deposition

Effect FC-6: Alteration of the Existing Drainage Significant FC-MM-1: Coordinate with Owners No effect
Pattern of the Site or Area and Operators, Prepare Drainage

Studies as Needed, and Remediate

Effects through Project Design

Effect FC-7: Increase in Levee Slope Stability =~ Beneficial = None required Beneficial

4.2.4.2 No Action Alternative

The No Action Alternative represents the continuation of the existing levee deficiencies within the
study area. Current levee operations and maintenance activities would continue, but there would be
no change in the geomorphic and flood risk-management regimes relative to existing conditions.
However, without levee improvements, there is the continued risk of levee failure. Under-seepage and
loss of levee foundation soils would be expected to continue. A catastrophic levee failure would result
in collapse of levee slopes and loss of soil. If a levee breach were to occur, emergency construction and
repair activities would be implemented. Because of the uncertainty of such an event and its
magnitude, the effects are unpredictable and therefore a precise determination of significance is
considered too speculative and cannot be made.

4.2.4.3 Alternative SB-8

Effect FC-1: Change in Water Surface Elevations and Flood Safety Attributable to Project Design

Alternative SB-8 represents minor design modifications to the proposed action analyzed in the FRWLP
Final EIS. SB-8 includes the proposed realignment of 11,600 linear feet of existing levee where it lies
directly adjacent to the Sutter Butte Canal. The modification would move the levee about 20 feet
waterward to provide a 10-foot maintenance road between the canal and the project levee. To
evaluate whether moving the levee waterward would affect water surface elevations and increase the
potential risk of flooding, changes to flow, depth, duration, and velocity were estimated using a
hydraulic model. The hydraulic model results were also used to perform a transfer of risk analysis
using Risk and Uncertainty based methods.
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The hydraulic model results indicated no measureable change in flow, depth, duration, and velocity
within the Feather River (stage change less than 0.005 feet). The 20 foot realignment is located where
the levee toe is higher than the 0.5% (1/200) ACE water surface elevation. Therefore, any change in
water surface elevation would only occur for flood events more rare than 0.5% (1/200) ACE. In
addition, this reach of river is more than 5,000 feet wide, and the 20-foot realignment of the levee
would be a small change in the overall hydraulic cross section.

Transfer of flood risk was evaluated by comparing with-project and without-project levee
performance values at index points throughout the system. For purposes of evaluating system
impacts, the risk analysis is limited to hydrologic and hydraulic parameters and their uncertainties.
This approach is consistent with Section 3.b (2) of the memorandum Clarification Guidance on the
Policy and Procedural Guidance for the Approval of Modifications and Alterations of Corps of Engineers
Projects (U.S. Army Corps of Engineers 2008). The analysis is described in detail in Appendix C1b,
Hydraulic Design and Analysis.

Analysis of the alternative SB-8 found no transfer of flood risk. As described above, the hydraulic
model created for Alternative SB-8 computed the same water surface elevations as Alternative SB-1
(No Action Alternative). Since the water surface elevations are the input to the Risk and Uncertainty
model, and they did not change, there would be no change in the project performance and no transfer
of flood risk.

Effect FC-5: Change in Stream Energy and Modification of Floodplain Scour/Deposition

Realigning 11,850 linear feet of the levee waterward away from the Sutter Butte Canal could
potentially affect scour and/or deposition patterns within the channel. Given the current cross
sectional capacity of the channel, moving the levee 20 feet waterward would not have a measurable
effect on stream energy or floodplain scour or deposition. As described in the FRWLP Final EIS,
floodplain capacity would remain similar to existing conditions under most flows. Alternative SB-8
would therefore have no effect related to change in stream energy and modification of floodplain
scour/deposition. Mitigation is not required.

Effect FC-6: Alteration of the Existing Drainage Pattern of the Site or Area

Project elements of SB-8 in Reaches 22 and 28 include relocating the Sutter Butte Canal at two
locations totaling 1,540 linear feet where the levee runs near the channel and where it is undesirable
to move the levee waterward (Plates 4-2 and 4-3). This Sutter Butte Canal is an irrigation canal and
realignment of the canal would have no impact on local drainage patterns. Replacement canal sections
would be constructed in advance of decommissioning, and canal sections would be filled to ensure
there is no loss in service during the irrigation season and to ensure that local drainage and ponding
areas would not be adversely affected as a result of project construction.

As described in the FRWLP Final EIS, drainage infrastructure maintained by local landowners or local
agencies could be affected in some locations, and local surface runoff patterns could be altered.
Because interference with drainage could cause or exacerbate localized flooding, this effect could be
significant. The implementation of Mitigation Measure FC-MM-1, identified in the FRWLP Final EIS,
would reduce this effect to a less-than-significant level.
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Mitigation Measure FC-MM-1: Coordinate with Owners and Operators, Prepare Drainage
Studies as Needed, and Remediate Effects through Project Design

During final project design, project engineers will coordinate with owners and operators of local
drainage systems and landowners served by the systems to evaluate pre- and post-project
drainage needs and design features to remediate any project-related substantial drainage
disruption or alteration in runoff that would increase the potential for localized flooding. If
substantial alteration of runoff patterns or disruption of a local drainage system could result from
a project feature, a drainage study will be prepared as part of final project design. The study will
consider the design flows of any existing facilities that would be crossed by project features. Based
on the study, project engineers will develop appropriate plans for relocation or other modification
of these facilities and construction of new facilities, as needed, to ensure equivalent functioning of
the system during and after construction. If no drainage facilities (e.g., ditches, canals) would be
affected, but project features would have a substantial adverse effect on runoff amounts and/or
patterns, new drainage systems will be included in the design of project alternatives to ensure that
the project would not result in new or increased localized flooding. Any necessary features to
remediate project-induced drainage problems will be installed before the project is completed or
as part of the project, depending on site-specific conditions.

4.2.4.4 Alternative SB-7

Implementation of Alternative SB-7 would potentially result in effects on flood risk management and
geomorphic conditions.

Effect FC-1: Change in Water Surface Elevations and Flood Safety Attributable to Project Design

Under Alternative SB-7, no levee improvements would be made above Reach 21; therefore, no canal or
levee realignment modifications to the levees adjacent to the Sutter Butte Canal would be made. The
levee improvements within the SB-7 reach do not result in any change in the hydraulic characteristics
of the reach. Alternative SB-7 would have no effect related to changes in water surface elevations and
flood safety. Mitigation is not required.

Effect FC-5: Change in Stream Energy and Modification of Floodplain Scour/Deposition

Effects associated with Effect FC-6 under Alternative SB-7 are identical to those described above for
Effect FC-5 under Alternative SB-8, except that no levee realignments are proposed that could
potentially affect channel hydraulics and scour and deposition. Alternative SB-7 would, therefore, have
no effect related to change in stream energy and modification of floodplain scour/deposition.

Effect FC-6: Alteration of the Existing Drainage Pattern of the Site or Area

Effects associated with Alternative SB-7 would be comparable in type, but less adverse, than under
Alternative SB-8 and the alternatives described in the FRWLP Final EIS because Alternative SB-7
would involve less landward disturbance and no relocation of the Sutter Butte Canal. The
implementation of Mitigation Measure FC-MM-1 would reduce this effect to a less-than-significant

level.
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4.3 Water Quality and Groundwater Resources

4.3.1 Introduction

This section discusses the effects on water quality and groundwater resources that would result from
the No Action Alternative and Alternatives SB-7 and SB-8, as well as mitigation measures that would
reduce significant effects.

4.3.2 Affected Environment

Section 3.2.2 of the FRWLP Final EIS provided a summary of the regulatory setting applicable to water
quality and groundwater resources (Section 3.2.2.1), and a general description of water quality and
groundwater resource conditions (climate, Feather River water quality, contaminants, and
groundwater quantity and quality) within the study area (Section 3.2.2.2). Updated information
concerning the Water Quality Control Plan for the Sacramento and San Joaquin River Basins (Basin
Plan) is provided below. Other than an update to the basin plan, the information is still applicable and
is incorporated by reference.

In summary, the Feather River is included on the State Water Resources Control Board’s (State Water
Board’s) Clean Water Act (CWA) Section 303(d) Total Maximum Daily Load list of impaired waters for
chlorpyrifos, Group A pesticides, mercury, and unknown sources of toxicity. Table 4-5 summarizes
water quality impairments in surface waters in the study area and the sources of these impairments.
Agriculture and urban runoff are the main sources for chlorpyrifos and Group A pesticides. Mercury
contamination is associated with legacy deposits from gold mining activities. Turbidity and sediment
levels spike during heavy storm runoff in the winter and spring. In the spring and early summer, the
water quality is primarily affected by agricultural drainage and natural runoff. During periods of low
flows, specifically the late summer-early fall, water quality decreases due to high water temperatures
and concentrations of pollutants. For more detailed information, see pages 3.2-5 through 3.2-12 of the
FRWLP Final EIS.

As described in the FRWLP Final EIS, a preliminary Phase I Environmental Site Assessment was
conducted in 2009 by USACE to assess the presence or likely presence of any hazardous substance or
petroleum products under conditions that indicate an existing release, a past release, or the material
threat of a release into structures, the ground, groundwater, or surface waters of the property.
Information was gathered for this report by conducting a pre-site visit search, and a site visit to verify
listed Hazardous Toxic Radioactive Wastes (HTRW) threats and discover new ones. The
Environmental Site Assessment found the following problem areas.

e 51 registered underground storage tanks (USTs) and 3 aboveground storage tanks (ASTs).
e Five sources are listed as small and large generators of EPA-regulated hazardous waste.

e Five sites that had leaking USTs, two of which have or had affected public drinking water.
e Six known or potential hazardous substance sites under investigation or cleanup.

e Two waste discharge systems.

e Two landfills.

e 12 suspected drug labs.

e One pesticide-producing facility.
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Table 4-5. Clean Water Act Section 303(d)-Listed Impaired Water Bodies and Associated Potential Sources

within the Study Area

Water Body Listed Pollutants Associated Potential Sources
Feather River, Lower Chlorpyrifos Agriculture
(Lake Oroville Dam to Confluence with Group A pesticides Agriculture
Sacramento River) Mercury Resource extraction
PCBs Unknown
Unknown toxicity Unknown
Oroville Wildlife Area Fishing Pond Unknown toxicity Unknown
(Butte County)
Gilsizer Slough Diazinon Agriculture
(from Yuba City to downstream of Oxyfluofen Agriculture
Township Road, Sutter County) pH Unknown
Wadsworth Canal Chlorpyrifos Agriculture
Diazinon Agriculture
Morrison Slough Diazinon Unknown
Sutter Bypass Mercury Resources extraction
Live Oak Slough Diazinon Agriculture
Oxyfluorfen Agriculture
Dissolved oxygen Unknown

Source: 2010 Integrated Report (State Water Resources Control Board 2010).

PCBs = polychlorinated biphenyls.

Note: SBPFS alternatives would likely affect only the Feather River.

One additional site not included in the Environmental Site Assessment was a SuperFund site (Onstott
Dusters, Inc.). For the majority of the sources, no records were found to indicate that these potential
sources have actually caused major contamination, although investigations are still on-going. Several
areas of concern were revealed during the investigation. Most of these areas of concern involve
registered USTs, hazardous waste generators, minor tank leaks, UST removal and remediation, and

accidental releases. During records research and field surveys, no known contamination due to HTRW
was confirmed within the construction zone. In conclusion, no evidence was found to indicate that any
other potential sources of contamination would interfere with any planned construction of the levees.
For additional information, see the Preliminary Phase I Environmental Site Assessment in FRWLP
Final EIS, Appendix H.

4.3.2.1 Basin Plan

Pursuant to the Porter-Cologne Act, the Central Valley Regional Water Quality Control Board (Central
Valley RWQCB) prepares and updates the Basin Plan for the Sacramento and San Joaquin River Basins
every 3 years; the most recent update was completed in October 2011 (Central Valley Regional Water
Quality Control Board 2011). The Basin Plan describes the officially designated beneficial uses for
specific surface water and groundwater resources and the enforceable water quality objectives
necessary to protect those beneficial uses. The study area is located within the Central Valley
RWAQCB’s jurisdiction and is subject to the Basin Plan. The Basin Plan includes numerical and narrative
water quality objectives for physical and chemical water quality constituents. The Basin Plan sets
numerical objectives for temperature, dissolved oxygen, turbidity, and pH; total dissolved solids,
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electrical conductivity, bacterial content, and various specific ions; trace metals; and synthetic organic
compounds. The Basin Plan also sets narrative objectives for parameters such as suspended solids,
biostimulatory substances (e.g., nitrogen and phosphorus), oil and grease, color, taste, odor, and
aquatic toxicity. Narrative objectives often are precursors to numeric objectives. The primary method
used by the Central Valley RWQCB to ensure conformance with the Basin Plan’s water quality
objectives and implementation policies and procedures is to issue waste discharge requirements
(WDRs) for projects that may discharge wastes to land or water. The WDRs specify the terms and
conditions that must be followed during implementation and operation of a project.

4.3.3 Determination of Effects

Effects on water quality and groundwater resources may be considered significant if implementation
of an alternative would result in any of the following:

e Violate any water quality standards or WDRs.

e Substantially deplete groundwater supplies or interfere substantially with groundwater recharge,
resulting in a net deficit in aquifer volume or a lowering of the local groundwater table level (e.g.,
the production rate of pre-existing nearby wells would drop to a level that would not support
existing land uses or planned uses for which permits have been granted).

e Create or contribute runoff water that would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff.

e Substantially degrade water quality.

As part of the project, four environmental commitments could reduce or eliminate water quality and
groundwater effects. These environmental commitments call for development and implementation of
four plans and were included in the assessment of alternatives’ effects.

e Stormwater Pollution Prevention Plan (SWPPP).
e Bentonite Slurry Spill Contingency Plan (BSSCP), also known as a frac-out plan.
e Spill Prevention, Control, and Counter-Measure Plan (SPCCP).

e Turbidity monitoring plan.

4.3.4 Effects and Mitigation Measures

Effects and mitigation measure requirements concerning water quality and groundwater resources
are summarized in Table 4-6.

4.3.4.1 No Action Alternative

The No Action Alternative represents the continuation of the existing deficiencies along the portion of
the Feather River in the study area. Current levee operations and maintenance activities would
continue, but there would be no change in the geomorphic and flood risk-management regimes
relative to existing conditions. No levee improvements would be made to increase the level of
protection. No construction-related effects relating to water quality and groundwater resources such
as release of contaminants or sediments to surface water would occur. Therefore, there would be no
effect on water quality and groundwater resources attributable to the implementation of the No
Action Alternative.
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Table 4-6. Summary of Effects for Water Quality and Groundwater Resources

Finding
with
Effect Finding Mitigation Measures Mitigation
Alternatives SB-7 and SB-8
Effect WQ-1: Effects on Surface Water Quality Less than None required Less than
from Excessive Turbidity or Total Suspended significant significant
Solids
Effect WQ-2: Release of Contaminants into Less than None required Less than
Adjacent Surface Water Bodies from significant significant

Construction-Related Hazardous Materials
Effect WQ-3: Effects on Groundwater or Surface  Significant WQ-MM-1: Implement  Less than

Water Quality Resulting from Contact with the Provisions for significant
Water Table Dewatering

Effect WQ-4: Effects on Groundwater Wells Due  Less than None required Less than
to Project Encroachment significant significant

However, without levee improvements, the present risk of levee failure would continue. Under-
seepage and loss of levee foundation soils would be expected to continue. A catastrophic levee failure
would result in collapse of levee slopes and loss of soil that could result in increased erosion, which
could raise turbidity and cause sedimentation in adjacent water bodies. Additionally, adverse water
quality effects due to levee failure in which flooding occurs in urban, suburban, and agricultural areas
would likely be considerable and could include bacterial and chemical (e.g., pesticides, petroleum
products, heavy metals) contamination. Because of the uncertainty of such an event and its magnitude,
the effects are unpredictable and therefore a precise determination of significance is considered too
speculative and cannot be made.

4.3.4.2 Alternative SB-8

Implementation of Alternative SB-8 would potentially result in effects on water quality and
groundwater resources.

Effect WQ-1: Effects on Surface Water Quality from Excessive Turbidity or Total Suspended
Solids

As described in the FRWLP Final EIS, soil-disturbing construction activities (i.e., grading, excavation,
vegetation clearing) can result in temporary impacts on surface water from the exposure of bare soils
to stormwater. Construction activities would disturb existing vegetation cover and soils, would expose
large areas of disturbed ground that then could be subject to rainfall and erosion, and could cause
temporary discharges of sediment and other contaminants in stormwater runoff to drainage channels
and the Feather River.

Construction-related soil disturbance effects associated with Alternative SB-8 would be comparable in
type, but of a greater magnitude, than effects of Alternative SB-7 and slightly greater than the FRWLP
preferred alternative, Alternative 3. Table 4-7 identifies the construction area disturbance for each
alternative. These areas could be cleared of vegetation or otherwise physically disturbed during
construction. Alternative SB-8 includes the removal of vegetation outside the immediate area
necessary for construction of levee improvements to create a vegetation-free zone to bring the levees
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into Federal compliance in accordance with the Vegetation ETL, realignment of the Sutter Butte Canal,
and additional levee improvements below Laurel Avenue.

Table 4-7. Acres Disturbed by Construction of Alternatives

Alternative Disturbed Acres*
SB-7 677.96
SB-8 1,031.45
FWRLP Alternative 1 1,184.11
FRWLP Alternative 2 1,795.66
FRWLP Alternative 3 974.53

* These totals include permanent and temporary work areas but do not include borrow site acreages.

Unvegetated and cleared areas are more likely to experience erosion than vegetated areas due to
reduced water infiltration and retention. This could cause sedimentation and increased turbidity or
total settleable solids (TSS) levels. The affected vegetation does not shade the river so there is no
potential for water quality impacts due to some loss of shade to the river.

Although the areal extent of the area subject to disturbance is substantial, significant large-scale
erosion and generation of contaminated runoff is unlikely because construction would be reduced or
would not occur during the winter months and the majority of the construction would occur on the
landside of the existing levee. In addition, GIS-based estimates indicate that the distance from the
project footprint to the water’s edge during typical summer base flows averages approximately 1,400
feet and ranges from approximately 50 feet to 5,600 feet. Plus, temporary erosion control measures
would be implemented during construction to minimize stormwater pollution resulting from erosion
and sediment migration from the construction areas.

Best Management Practices (BMPs) would be used to prevent nonpoint source pollution, to control
stormwater runoff, and to minimize sediment damage to water quality and aquatic habitats.

Two environmental commitments are targeted at reducing or eliminating erosion and sedimentation
effects: the SWPPP environmental commitment (Section 3.8.5.1) and the turbidity monitoring plan
environmental commitment (Section 3.8.5.4). The SWPPP would include erosion control measures to
ensure the land disturbance activities do not cause erosion that would increase sediment in the
Feather River. Site-specific erosion control measures would also be developed as part of a SWPPP. A
SWPPP typically contains, but is not limited to, the following BMPs.

e Timing of construction. The construction contractor will conduct all construction activities
during the typical construction season to avoid ground disturbance during the rainy season.

e Staging of construction equipment and materials. To the extent possible, equipment and
materials will be staged in areas that have already been disturbed.

e Minimize soil and vegetation disturbance. The construction contractor will minimize ground
disturbance and the disturbance/destruction of existing vegetation. This will be accomplished in
part through the establishment of designated equipment staging areas, ingress and egress
corridors, and equipment exclusion zones prior to the commencement of any grading operations.

e Stabilize grading spoils. Grading spoils generated during construction will be temporarily
stockpiled in staging areas. Silt fences, fiber rolls, or similar devices will be installed around the
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base of the temporary stockpiles to intercept runoff and sediment during storm events. If
necessary, temporary stockpiles may be covered with an appropriate geotextile to increase
protection from wind and water erosion.

e Install sediment barriers. The construction contractor will install silt fences, fiber rolls, or
similar devices to prevent sediment-laden runoff from leaving the construction area.

e Stormwater drain inlet protection. The construction contractor will install silt fences, drop inlet
sediment traps, sandbag barriers, and similar devices.

e Permanent site stabilization. The construction contractor will install structural and vegetative
methods to permanently stabilize all graded or otherwise disturbed areas once construction is
complete. Structural methods may include the installation of biodegradable fiber rolls and erosion
control blankets. Vegetative methods may involve the application of organic mulch and tackifier
and/or the application of an erosion control seed mix. Implementation of a SWPPP will
substantially minimize the potential for project-related erosion and associated adverse effects on
water quality.

As part of a turbidity monitoring plan (See Section 3.8.5.4 of this document), USACE or its contractor
would monitor turbidity in the adjacent water bodies, where applicable criteria apply, to determine
whether turbidity is being affected by construction and ensure that construction does not resultin a
substantial rise in turbidity levels above ambient conditions, in accordance with the Basin Plan
turbidity objectives. The monitoring program would include monitoring ambient turbidity conditions
200 feet upstream and 200 feet downstream of construction activities. Grab samples would be
collected at a downstream location that is representative of the flow near the construction site. If
construction is creating a visible sediment plume, the sample would represent the plume. During all
in-water construction activities, samples would be collected hourly to ensure compliance. During all
other construction activities, samples would be collected on a random weekly basis.

If turbidity exceeds Basin Plan standards, construction-related earth-disturbing activities would be
modified to alleviate the problem. USACE or its contractor would notify the Central Valley RWQCB of
the issue and provide an explanation of the cause.

The implementation of these environmental commitments would reduce potential effects on surface
water quality from construction-related turbidity or TSS to a less-than-significant level. No mitigation
is required.

Effect WQ-2: Release of Contaminants into Adjacent Surface Water Bodies from Construction-
Related Hazardous Materials

Similar to potential effects on surface water quality from excessive turbidity or total suspended solids,
Alternative SB-8 also has a greater potential than SB-7 and the FRWLP preferred alternative for
stormwater runoff of construction-related contaminants due to the greater amount of area disturbed
by construction (Table 4-8).

As described in the FRWLP Final EIS, construction might involve storage and use of toxic and other
harmful substances near the Feather River (or in areas that drain to the Feather River or other water
bodies), which could result in discharge of these substances to the Feather River or other water
bodies. Construction activities would involve the use of heavy equipment, cranes, compactors, and
other construction equipment that use petroleum products such as fuels, lubricants, hydraulic fluids,
and coolants, all of which can be toxic to fish and other aquatic organisms. The use of this equipment
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could contribute a direct source of contamination if equipment and construction practices were not
properly followed. An accidental spill or inadvertent discharge from such equipment could affect the
water quality of the river or water body.

The combination of the environmental commitments described in Section 3.8.5 would reduce the
effect of any release, as well as reduce the likelihood that a release would occur. These environmental
commitments require the development of the SWPPP, an SPCCP, a BSSCP, and a turbidity monitoring
plan. All plans would be prepared prior to the commencement of construction activities.

An SPCCP is intended to prevent discharge of petroleum products into navigable water or adjoining
shorelines. USACE or its contractor would develop and implement an SPCCP to minimize the potential
for effects from spills of hazardous, toxic, or petroleum substances during construction and operation
activities. The SPCCP would be completed before construction activities begin. Implementation of this
measure would comply with state and Federal water quality regulations. The SPCCP would describe
spill sources and spill pathways, methods to reduce the likelihood of spills, and actions that would be
taken in the event of a spill (e.g., an oil spill from engine refueling would be immediately cleaned up
with oil absorbents). The SPCCP would outline descriptions of containment facilities and practices
such as doubled-walled tanks, containment berms, emergency shut-offs, drip pans, fueling procedures,
and spill response Kits. It would also describe how and when employees are trained in proper
handling procedures and spill prevention and response procedures.

A BSSCP is typically developed for activities that involve the use of bentonite materials (e.g., the
construction of slurry walls). The BSSCP is intended to minimize the potential for accidental release of
bentonite (which is used in excavation and tunneling activities), provide for timely detection of
accidental bentonite release, and ensure a minimume-effect response in the event of an accidental
bentonite release. If the SWPPP and SPCCP fail to prevent a spill, then construction would stop, and
the spill would be properly cleaned up.

Adherence to these environmental commitments would reduce the effect on surface water bodies
from construction-related hazardous materials use to a less-than-significant level. No mitigation is
required.

Effect WQ-3: Effects on Groundwater or Surface Water Quality Resulting from Contact with the
Water Table

Alternative SB-8 would be expected to have similar potential impacts on groundwater as described in
the FRWLP Final EIS for FRWLP Alternative 3 because the amount of cutoff wall construction and the
construction methods would be nearly identical.

As described above, a preliminary Phase I Environmental Site Assessment has been conducted to
identify potential HTRW sites. No known contamination due to HTRW was confirmed within the
construction zone, however, a full Phase I Environmental Site Assessment has not been conducted.

As described in the FRWLP Final EIS, trenching and excavation associated with a cutoff wall and levee
reconstruction could extend to a depth that would expose the water table, creating an immediate and
direct path to the groundwater basin that would allow contaminants to enter the groundwater system.
Primary construction-related contaminants that could reach groundwater include increased sediment,
oil and grease, and hazardous materials. The release of contaminants into the groundwater and
surface waters would constitute a significant effect. Dewatering of the construction area (i.e.,
removing groundwater that may fill trenches dug for cutoff wall construction) is not expected to occur
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during project construction. However, if dewatering became necessary, it could result in the release of
contaminants to surface or groundwater. Mitigation Measure WQ-MM-1 would address these effects.

The construction of a cutoff wall is not expected to require digging or trenching at depths where
groundwater aquifers are used for drinking water. Even if trenching activities were to reach a
groundwater aquifer used for drinking water, the slurry wall material is relatively benign and would
not remain in a liquid state long enough to allow for significant lateral movement within the aquifer.

With the implementation of Mitigation Measures WQ-MM-1 and WQ-MM-2 and the environmental
commitments for a SWPPP, SPCCP, and BSSCP, effects on groundwater or surface water quality
resulting from contact with the water table would be reduced to less than significant.

Mitigation Measure WQ-MM-1: Implement Provisions for Dewatering

Before discharging any dewatered effluent to surface water, USACE or its contractors will obtain a
Low Threat Discharge and Dewatering NPDES permit from the Central Valley RWQCB if the
dewatering is not covered under the Central Valley RWQCB’s NPDES Construction General Permit.
Under the dewatering permit, discharging activities involve extensive water quality monitoring in
order to adhere to the strict effluent and receiving water quality criteria outlined in the permit. As
part of the permit, the permittee will design and implement measures as necessary so that the
discharge limits identified in the relevant permit are met.

For example, if dewatering is needed during the construction of any cutoff walls, the Low Threat
Discharge and Dewatering NPDES permit would require treatment or proper disposal of the water
prior to discharge. Treatment measures will be selected to achieve maximum sediment removal
and represent the best available technology that is economically achievable. Implemented
measures could include the retention of dewatering effluent until particulate matter has settled
before it is discharged, use of infiltration areas, and other BMPs.

Final selection of water quality control measures will be subject to approval by USACE. USACE will
verify that coverage under the appropriate NPDES permit has been obtained before allowing
dewatering activities to begin. USACE will perform routine inspections of the construction area to
verify that the water quality control measures are properly implemented and maintained. USACE
will notify its contractors immediately if there is a noncompliance issue and will require
compliance.

Mitigation Measure WQ-MM-2: Complete Phase I and Phase II (if Necessary) Environmental
Site Assessment Investigations and Implement Required Measures

To further investigate the potential for hazardous toxic radioactive wastes (HTRW) in the project
area, a full Phase I Environmental Site Assessment would be performed during the project design
phase. If the Phase [ Environmental Site Assessment indicates the presence of HTRW, a Phase II
Environmental Site Assessment would be performed involving chemical analysis for hazardous
substances and/or petroleum hydrocarbons. If HTRW is encountered during construction, USACE
or the non-federal sponsor will implement required measures for the proper transport and
disposal of such materials in accordance with the appropriate local, state, and Federal laws and

regulations.
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Effect WQ-4: Effects on Groundwater Wells Due to Project Encroachment

Alternative SB-8 would be expected to have similar potential impacts on groundwater as described in
the FRWLP Final EIS for FRWLP Alternative 3 because the amount of cutoff wall construction would
be nearly identical and the construction methods the same.

Because a cutoff wall may block lateral water transfer from the river to an aquifer, cutoff walls could
have a significant impact if drinking water wells are located in close proximity to construction zones
where a slurry cutoff wall is constructed. Less water may be available to the well and water quality
may be affected because the well pump may take in more sediment due to the potential lowering of
the aquifer.

As described in the FRWLP Final EIS, the potential effects resulting from the slurry cutoff walls was
studied and the effect on groundwater wells was determined to be less than significant. Modeling
conducted by HDR for SBFCA using two models (Central Valley Hydrologic Model (CVHM) (a U.S.
Geological Survey Model)) and a developed local model found that all scenarios showed a negligible
change in groundwater levels. Results of the CVHM model indicated a negligible change in
groundwater levels in the northern study area along the Feather River, and a 3-foot increase in
groundwater levels in the southern study area. However, the depth to groundwater in the southern
area is 10 to 30 feet below the ground surface and a 3-foot change was determined to likely not have
any significant effect on groundwater in the area.

4.3.4.3 Alternative SB-7

Implementation of Alternative SB-7 would potentially result in effects on water quality and
groundwater resources.

Effect WQ-1: Effects on Surface Water Quality from Excessive Turbidity or Total Suspended
Solids

Construction of Alternative SB-7 would have less potential to affect surface water quality than other
alternatives. As shown in Table 4-8, construction-related soil disturbance effects associated with
Alternative SB-7 would be comparable in type, but would affect substantially less area, than
Alternative SB-8 and the alternatives described in the FRWLP Final EIS.

Implementation of the environmental commitments detailed in the Alternative SB-8, Effect WQ-1
discussion above, and Chapter 3, Plan Formation, would ensure that water quality is protected from
excessive turbidity and TSS from the construction proposed under Alternative SB-7. The effect would
be less than significant. No mitigation is required.

Effect WQ-2: Release of Contaminants into Adjacent Surface Water Bodies from Construction-
Related Hazardous Materials

Construction of Alternative SB-7 would have less potential to release contaminants to surface waters
than other alternatives because the amount of construction would be limited to a shorter reach and
therefore disturb less area.

Implementation of the environmental commitments detailed in Chapter 2, Plan Formation, would
ensure that water quality is protected from construction-related hazardous materials. This effect
would be less than significant. No mitigation is required.
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Effect WQ-3: Effects on Groundwater or Surface Water Quality Resulting from Contact with the
Water Table

Implementation of Alternative SB-7 would have less potential to affect groundwater or surface waters
from contact with the water table than SB-8 because construction would be limited to a shorter reach.
Construction practices under this alternative would be similar to those under Alternative SB-8. The
release of contaminants would constitute a significant impact.

USACE would adhere to environmental commitments detailed in Chapter 3, Plan Formation.
Adherence to the environmental commitments and implementation of Mitigation Measure WQ-MM-1
and WQ-MM-2 would reduce effects on groundwater or surface water quality resulting from contact
with the water table to a less-than-significant level.

Effect WQ-4: Effects on Groundwater Wells Due to Project Encroachment

Implementation of Alternative SB-7 would have less potential to affect groundwater wells that
Alternative SB-8 would have because the SB-7 cutoff wall construction would affect a shorter reach of
levee.

As stated in Effect WQ-4 under Alternative SB-8, the model prepared by HDR estimated a 3-foot
change in groundwater levels in the southern portion of the study area, which is the largest change in
the entire study area. Such a change is not anticipated to be a significant effect on groundwater levels.
This effect is considered less than significant. No mitigation is required.

4.4 Geology, Seismicity, Soils and Mineral Resources

4.4.1 Introduction

This section evaluates the potential impacts on geology, seismicity, soils and mineral resources that
would result from the No Action Alternatives and Alternatives SB-8 and SB-7.

4.4.2 Affected Environment

Section 3.3, Geology, Seismicity, Soils and Mineral Resources, of the FRWLP Final EIS described existing
regulatory and environmental setting for these resources. This information remains unchanged and is
hereby incorporated by reference.

4.4.3 Determination of Effects

Effects on geology, seismicity, soils, and minerals may be considered significant if implementation of
an alternative would result in any of the following:

e Expose people or structures to potential substantial adverse effects, including the risk of loss,
injury, or death involving:

o Strong seismic ground shaking.
o Seismic-related ground failure, including liquefaction.
o Landslides.

e Result in substantial soil erosion or the loss of topsoil.
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e Belocated on a geologic unit or soil that is unstable, or that would become unstable as result of the
project, and potentially result in onsite or offsite landslide, lateral spreading, subsidence,
liquefaction or collapse.

e Belocated on expansive soil, creating substantial risks to life or property.

e Result in the loss of availability of a known mineral resource that would be of value to the region
and the residents of the state.

e Result in the loss of availability of a locally important mineral resource recovery site delineated on
a local general plan, specific plan, or other lands use plan.

The project area is not in an Alquist-Priolo Earthquake Fault Zone, and no active faults are located in
or adjacent to the project area. In addition, the proposed levee modifications would not involve
installation of septic systems or alternative wastewater disposal. Therefore, there is no need to
address effects related to these two CEQA criteria.

4.4.4 Effects and Mitigation Measures

Effects and mitigation measure requirements concerning geology, soils, seismicity, and mineral
resources are summarized in Table 4-8.

Table 4-8. Summary of Effects for Geology, Soils, Seismicity, and Mineral Resources

Mitigation With
Effect Finding Measures Mitigation
Alternatives SB-7 and SB-8
Effect GEO-1: Beneficial Change in Levee Stability Beneficial None required Beneficial
Effect GEO-2: Increase Exposure of People or Less than None required Less than
Structures to Hazards Related to Strong Seismic significant significant
Ground Shaking
Effect GEO-3: Cause Accelerated Erosion and Less than None required Less than
Sedimentation Resulting from Construction-Related significant significant
Ground Disturbance
Effect GEO-4: Cause Structural Damage and Injury Less than None required Less than
Resulting from Development on Expansive Soils significant significant
Effect GEO-5: Cause Accelerated Erosion and Less than None required Less than
Sedimentation Resulting from Use of Imported Borrow significant significant
Effect GEO-6: Loss, Injury, or Death from Slope Failure Less than None required Less than
at Borrow Sites significant significant
Effect GEO-7: Cause the Loss of a Known Mineral Less than None required Less than
Resource of Regional or Local Importance as a Result  significant significant
of Construction of Proposed Project
Effect GEO-8: Cause the Loss of a Known Mineral Less than None required Less than
Resource of Regional or Local Importance as a Result  significant significant
of Placement of Proposed Project
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4.4.4.1 Effects Not Addressed Further in this Document

Effect GEO-1: Beneficial Change in Levee Stability

The FRWLP Final EIS addressed effects on levee stability and its conclusions are applicable to SB-8
and SB-7. Proposed levee improvements under the FRWLP alternatives and SB-8 and SB-7 would
improve the stability of the Feather River West Levee by reducing through- and under-seepage and
improving levee geometry. Alternatives SB-8 and SB-7 would both have a beneficial effect. The
proposed modifications would not change the analysis in the FRWLP Final EIS. Therefore, this issue is
not discussed further.

Effect GEO-2: Increase Exposure of People or Structures to Hazards Related to Strong Seismic
Ground Shaking

The FRWLP Final EIS addressed effects from seismic ground shaking. The proposed alternatives
would not increase the potential for failure or damage of the levees from a seismic event and,
therefore, would have a less than significant impact. This issue is not discussed further.

Effect GEO-4: Cause Structural Damage and Injury Resulting from Development on Expansive
Soils

The FRWLP Final EIS addressed potential for damage or injury from development on expansive soils.
The effect on expansive soils is considered less than significant because modifications to the levee
design would be made if expansive or weak soils are documented onsite. Therefore, this issue is not
discussed further.

Effect GEO-5: Cause Accelerated Erosion and Sedimentation Resulting from Use of Imported
Borrow

The FRWLP Final EIS addressed the effects that excavation of borrow material at offsite locations
could have on accelerated erosion and loss of topsoil and determined the effect would be less than
significant. The quantity of borrow material required for Alternatives SB-8 and SB-7 would be similar
to requirements of the FRWLP. As described in the FRWLP Final EIS, the first choice for borrow
material would be a local commercial quarry or other permitted source. USACE would implement soil
supply protection measures, such as maximizing onsite use through gradation, placement, and
treatment and preserving and replacing topsoil at borrow sites, so that borrow sites could continue in
their current use or otherwise returned to their pre-project condition. Therefore, this issue is not
discussed further.

Effect GEO-6: Loss, Injury, or Death from Slope Failure at Borrow Sites

The FRWLP Final EIS addressed the risk to safety from slope failure at borrow sites. Adherence to
applicable design specifications and standards would ensure that the hazard of failure of excavations
and settlement would be controlled to a safe level. This effect would be less than significant. Therefore,
this issue is not discussed further.
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Effect GEO-7: Cause the Loss of a Known Mineral Resource of Regional or Local Importance as a
Result of Construction of Proposed Project

The FRWLP Final EIS addressed effects on mineral resources. The amount of aggregate needed for the
project is not expected to substantially affect the availability of this resource. This effect would less
than significant and is not discussed further.

Effect GEO-8: Cause the Loss of a Known Mineral Resource of Regional or Local Importance as a
Result of Placement of Proposed Project

The FRWLP Final EIS addressed the issue and determined that there would be no effect on the
availability of aggregate resources because no structures would be constructed that would interfere
with access to permitted mineral resources and no permitted mineral resource extraction mines exist
in the project corridor. Therefore, this issue is not discussed further.

4.4.4.2 No Action Alternative

The No Action Alternative represents the continuation of the existing levee deficiencies in the study
area. Current levee operations and maintenance activities would continue, but there would be no
change in the geomorphic and flood risk-management regimes relative to existing conditions.

Without levee improvements, there is the continued risk of levee failure, continued under-seepage and
through-seepage, and loss of levee foundation soil. If a levee overtopping or breach were to occur,
floodwaters would likely erode topsoil. A catastrophic levee failure could collapse miles of levee
slopes, alter regional and local hydrology, and increase erosion and sedimentation. This condition
would cause severe damage to soils, scour holes, and eroded and unstable landforms. Moreover,
subsequent flooding could occur prior to levee repairs that would result in additional erosion and loss
of topsoil. It is assumed that these effects would be significant; however, given the uncertainty of the
occurrence or magnitude of such an event, the effects cannot be quantified based on available
information.

Furthermore, the beneficial effects of project implementation, such as improved levee stability and
decreased levee bank erosion, would not be realized under the No Action Alternative.

4.4.4.3 Alternative SB-8

Effect GEO-3: Cause Accelerated Erosion and Sedimentation Resulting from Construction-
Related Ground Disturbance

The ground-disturbing activities associated with construction of SB-8 could potentially cause greater
soil erosion and sedimentation of local drainages and waterways than the FRWLP alternatives.
Alternative SB-8 would likely require a greater amount of ground disturbance than all other SBPFS
and FRWLP alternatives because it would have the largest construction footprint. It has the largest
construction footprint because of the 2,250 linear feet of additional levee improvement proposed
below Laurel Avenue, the vegetation removal to bring the levees into Vegetation ETL compliance, and
the relocation of the Sutter Butte Canal and adjacent levee.

Of primary concern are the ground-disturbing activities associated with vegetation clearing to meet
USACE vegetation management guidance. Vegetation would be cleared on levee slopes and 15 feet out
from the waterside and landside levee toes, potentially resulting in significant erosion and
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sedimentation. Although the areal extent of the area subject to disturbance is substantial, significant
large-scale erosion and generation of runoff is unlikely because construction would be reduced or
would not occur during the winter months because of risks to levees during the flood season.

Site-specific measures that would control erosion would be described in more detail in the SWPPP,
which is included in the environmental commitments described in further detail in Chapter 3, Plan
Formation, and summarized in Section 4.3, Water Quality and Groundwater Resources. The SWPPP is
also a requirement of the NPDES General Permit.

With implementation of the SWPPP, erosion and sediment-related effects would be less than
significant. No mitigation is required.

44.4.4 Alternative SB-7

Effect GEO-3: Cause Accelerated Erosion and Sedimentation Resulting from Construction-
Related Ground Disturbance

The potential effects related to accelerated erosion and sedimentation under Alternative SB-7 would
be substantially less than under SB-8 because of the significantly smaller construction footprint. With
implementation of environmental commitments related to water quality, effects would be less than
significant. No mitigation is required.

4.5 Air Quality and Climate Change

4.5.1 Introduction

This section discusses the potential effects on air quality and climate change resulting from the No
Action Alternative, and Alternatives SB-7, and SB-8, along with mitigation measures to reduce
significant effects.

4.5.2 Affected Environment

Section 3.5, Air Quality, and Section 3.6, Climate Change and Greenhouses Gases, of the FRWLP Final EIS
described the existing regulatory (Federal and state laws, and regional and local regulations and
policies) and environmental setting for these resource conditions. This information remains
unchanged and is hereby incorporated by reference.

4.5.3 Determination of Effects

Effects on air quality would be considered significant if implementation of an SBPFS alternative would
result in any of the following:

e Conflict with or obstructs implementation of an applicable air quality plan. Violates any air quality
standard or contributes substantially to an existing or projected air quality violation.

e Result in a cumulatively considerable net increase of any criteria pollutant for which the project is
in nonattainment under applicable Federal or state ambient air quality standards (including
releasing emissions, which exceed quantitative thresholds for ozone precursors).

e Expose sensitive receptors to substantial pollutant concentrations.

e C(Create objectionable odors affecting a substantial number of people.
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e Generate GHG emissions that exceed thresholds.

e Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the
emissions of GHGs.

e Fail to address changes in flood frequency and floodwater elevation caused by global climate
change.

4.5.4 Effects and Mitigation Measures

Effects and mitigation measure requirements concerning air quality are summarized in Table 4-9.

454.1 No Action Alternative

Under the No Action Alternative, USACE and SBFCA would not implement the proposed 41 miles of
remediation work along the Feather River West Levee system. Current levee operations and
maintenance activities would continue, but no levee improvements would be made to increase the
level of performance. Potential flood fighting activities would result in temporary effects on air quality
that would likely be less than analyzed under construction of the SBPFS alternatives. The types of
construction equipment would be similar, but the flood fighting activities would be expected to be a
shorter duration. The No Action Alternative would likely result in a continuation of the current air
quality standards violations. Because of the uncertainty of such an event (levee overtopping or levee
breach) and its magnitude, the effects are unpredictable and therefore a precise determination of
significance is considered too speculative and cannot be made.

4.5.4.2 Alternatives SB-7 and SB-8

Alternative SB-7 consists of Contracts A, B, C1, and C2. Alternative SB-8 consists of Contracts A, B, C1,
C2, D1, and D2. The Alternatives SB-7 and SB-8 would create short-term effects on air quality in Sutter
and Butte County. This section describes the potential air quality effects of Alternatives SB-7 and SB-8
by yearly contract, including exhaust emissions from construction equipment and worker commute
and delivery vehicles, fugitive dust generated by construction activities, and vehicle travel over
unpaved roads. To complete the analysis, information was collected on projected construction
activities, duration, and timing, equipment use, and activities for each construction year.

Emissions associated with vehicle exhaust for employee commute vehicles and delivery trucks were
estimated using Sacramento Metropolitan Air Quality Management District’s (SMAQMD) Road
Construction Emission Model Version 6.3.2, (Appendix D). These emissions were based on
assumptions in Table 4-11. Emissions associated with the operation of construction equipment were
estimated using the SMAQMD’s Guide to Air Quality Assessment in Sacramento County (SMAQMD
2009). Construction equipment usage from similar projects was used to estimate daily and annual
exhaust emissions for construction equipment. Emissions are considered significant if emissions
exceed local thresholds established by the local air quality management districts, the Feather River Air
Quality Management District (FRAQMD) and the Butte County Air Quality Management District
(BCAQMD)for construction activities. Tables 4-12 and 4-13 display district thresholds.

Sutter Basin Pilot Feasibility Study Draft Report
Environmental Impact Report/ 4-45 June 2013
Supplemental Environmental Impact Statement



Affected Environment and
Environmental Consequences

Table 4-9. Summary of Effects for Air Quality and Climate Change

With

Effect Finding Mitigation Measure Mitigation
Alternatives SB-7 and SB-8
Effect AQ-1: Obstruction of an Lessthan  None required Less than
Applicable Air Quality Plan significant significant
Effect AQ-2: Exceedance of Significant AQ-MM-1 Provide Advance Notification of  Significant and
Applicable Thresholds for Construction Schedule and 24-Hour Hotline unavoidable
Construction Emissions to Residents

AQ-MM-2: Implement Fugitive Dust Control

Plan If Unmitigated Emissions Exceed

PM10 or PM 2.5 Thresholds

AQ-MM-3. General Measures to Reduce

Emissions

AQ-MM-4: Fleet-Wide Emission Reductions

for Large Off-Road Equipment

AQ-MM-5: Pay Required Fees to FRAQMD

and BCAQMD to Offset Annual Construction

NOx Emissions to Net Zero (0)
Effect AQ-3: Exceedance of the Lessthan  None required Less than
Federal General Conformity significant significant
Thresholds during Construction
Effect AQ-4: Long-Term Lessthan None required Less than
Operations and Maintenance significant significant
Emissions of ROG, NOyx, and PM10
Effect AQ-5: Exposure of Sensitive Lessthan None required Less than
Receptors to Toxic Air Emissions significant significant
Effect AQ-6: Exposure to Lessthan  None required Less than
Objectionable Odors from Diesel  significant significant
Exhaust
Effect CC-1: Increase in GHG Lessthan CC-MM-1: Implement Measures to Minimize Less than
Emissions during Construction significant GHG Emissions during Construction significant
Exceeding Threshold
Effect CC-2: Conflict with an Lessthan  None required Less than
Applicable Plan, Policy, or significant significant
Regulation Adopted for the
Purpose of Reducing the
Emissions of GHGs
Effect CC-3: Failure to Address Lessthan  None required Less than
Changes in Flood Frequency and  significant significant

Floodwater Elevation Caused by
Global Climate Change

Potential air pollutants generated during construction include PM1o emissions from debris moving
activities and vehicle travel on unpaved roads, and exhaust emissions from the operation of
construction equipment, delivery and haul trucks, and employee vehicles. Tailpipe exhaust emissions
include ozone precursors (NOx and ROG) and PM1o. The air quality estimates are based on
construction equipment emissions for Contracts A, B, C1, C2, D1, and D2 which would be constructed
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from 2013 through 2019 (one contract per year). Table 4-10 shows the reaches and years that
correspond to each construction contract.

Table 4-10. Construction Contract by Corresponding Reach and Year

*Star
Contract A Bend B C1 Cc2 D1 D2
Corresponding Reach 2-5 6 7-12 13-18 19-25 26-33 34-41
Proposed Year of 2018- 2018- 2017- 2013- 2014~ 2015- 2016-
Construction 2019 2019 2018 2014 2015 2016 2017

* Included as part of Contract A analysis.

Remediation work includes levee degradation, cutoff wall installation, seepage berm construction and
levee prism reconstruction with existing and borrow materials. Estimated equipment used would
include a hydraulic crane, generator, excavators, loaders, rollers, blades, transit mixer, water tank,
end-dump truck, 6 x 4 3-axle trucks, asphalt finisher a street sweeper, and a generator. Some
equipment would be used to remove trees and other vegetation at the sites, the crane and excavators
would be used for the cutoff walls, loaders to move levee material, and large trucks to transport soil
and aggregate. A water truck would be used to control dust. Table 4-15 shows a list of construction
equipment to be used for each levee repair site.

The FRWLP preferred alternative proposes a 3-year construction schedule, which would result in
significant impacts on air quality over a shorter time frame. Alternatives SB-7 and SB-8 construction
schedules would not exceed general conformity thresholds, resulting in less severe impacts on air
quality over a longer time (4 and 6 years, respectively).

The estimated maximum daily emissions in pounds per day for construction of all contracts are
displayed in Table 4-12. The estimated average annual emissions in tons per year for the construction
period are displayed in Table 4-13.

The U.S. Environmental Protection Agency developed the General Conformity Rule (40 CFR Sections
93.153), which became effective on January 31, 1994, to implement Section 176(c) of the Federal
Clean Air Act (42 USC Sections 7506(c)). The underlying principle of the General Conformity Rule is
that Federal actions must not cause or contribute to any violation of a National Ambient Air Quality
Standards (NAAQS). A conformity determination is required for each pollutant where the total of
direct and indirect emissions caused by a Federal action in a nonattainment area exceeds de minimis
threshold levels listed in the General Conformity Rule. If the total direct emissions associated with the
project are below the de minimus levels indicated in Table 4-13, general conformity requirements do
not apply, and the project is considered in conformity and would not result in an adverse effect.
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Table 4-11. Construction Equipment per Contract

Emission Source Contract A

Total Soil Import/Export per Day: Reaches 2-5: 3,054 cubic yards of soil
Total Truck Trips per Day: 153 Trips

Emission Source Contract B

Total Soil Import/Export per Day: Reaches 6-12: 2,925 cubic yards of soil
Total Truck Trips per Day: 146 Trips

Emission Source Contract C1

Total Soil Import/Export per Day: Reaches 13-18: 1,720 cubic yards of soil
Total Truck Trips per Day: 86 Trips

Emission Source Contract C2

Total Soil Import/Export per Day: Reaches 19-25: 2,095 cubic yards of soil
Total Truck Trips per Day: 195 Trips

Emission Source Contract D1

Total Soil Import/Export per Day: Reaches 26-33: 1,460 cubic yards of soil
Total Truck Trips per Day: 73 Trips

Emission Source Contract D2

Total Soil Import/Export per Day: Reaches 34-41: 1,601 cubic yards of soil
Total Truck Trips per Day: 42 Trips

Employee Commute Trips Per Contract Area: 120 employee trips per day, 20 miles each way
Average Round Trip for Trucks: 35 miles

Average Load Per Truck: 20 cubic yards

Range of Hauling Days: 60-90

Combustion Engine Construction Equipment

Chain saws (2)

Chippers (1)

Signal Boards (2)

Dump trucks for delivery/hauling (20)
Excavators (2)

Dozer (2)

Pickup trucks (4)

Grader (1)

Loader (2)

Trencher (1)

Paving equipment (1 each): rollers, pavers, surfacing machines
Heavy-duty water tank trucks (1)
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Air Quality
Project Component NOx ROG PMio PM_s co CO. District/ Agency

Contract A 419.5 53.2 20.8 15 321.2 67,500.9

Contract B 372.3 49.2 19.1 13.4 290 66,677.1 FRAQMD

Contract C1 300 41.1 16.6 11.3 214.6  59,060.7

Contract C2 127 18.2 7.2 10.5 98.3 61,466.5

iﬁfgxzfq‘“ 25 25 80 N/A  N/A N/A

Contract D1 247 36.3 14.7 9.5 185.7 13,612.6 BCAQMD

Contract D2 229.8 34.9 14 8.9 180.5 55,336.2

El(iﬁ?sll\f(]))l;EQA 137 137 137 N/A N/A N/A

N/A - not applicable, California Ambient Air Quality Standards not based upon emission rate, but prohibit
increases in ambient CO concentrations by 5% or more

Table 4-13. Average Annual Construction Emission Estimates (tons per year)

Project Air Quality
Component NOx ROG PMio PM;s co CO. | District/Agency
Contract A 14.7 11.9 9 .6 11.2 2,434.8
Attainment Severe Severe Attainment | Nonattainment | Moderate N/A
Status Nonattainment | Nonattainment Attainment
De minimis 25 25 N/A 100 100 N/A
Threshold
Contract B 13.2 1.7 8 .5 10.2 2,413.1
Contract C1 11 1.5 7 4 8 2,212
Federal
Contract C2 10.2 1.4 7 4 8 2,275.5
Contract D1 9.2 1.3 7 A4 7 2,250
Contract D2 7.9 1.3 .6 4 6.9 2,113.6
Attainment Nonattainment | Nonattainment |Attainment |Nonattainment |Moderate N/A
Status Attainment
De minimis | 100 100 N/A 100 100 N/A
Threshold

N/A - not applicable, due to being unclassified for all criteria pollutants based on Federal standards or
unclassified for PM,.

Based on the analysis, construction of Alternatives SB-7 or SB-8 would result in the temporary
increase in emissions of ROG, CO, NOx, and PM1y. Estimated daily emissions of NOx for Contracts A, B,
C1, D1, and D2 would exceed FRAQMD and BCAQMD CEQA thresholds. Estimated daily emissions of
ROG for Contracts A, B, C1, would exceed FRAQMD and BCAQMD CEQA thresholds (Table 4-12). These
temporary increases in emissions are considered to be significant without mitigation under CEQA. The
conformity de minimis thresholds for NOx, ROG, PM25, and CO would not be exceeded (Table 4-13).
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The proposed BMPs included in the Mitigation section below would reduce any temporary increases
in emissions that effect air quality.

Effects on Air Quality

Alternatives SB-7 and SB-8 would not exceed Federal de minimis thresholds. Based on the above
discussion of Tables 4-16 and 4-17, construction would result in the temporary increase in emissions
of ROG, CO, NOx, and PMyy. Estimated daily emissions of NOx for Contracts A, B, C1, D1, and D2 would
exceed FRAQMD and BCAQMD thresholds. Estimated daily emissions of ROG for Contracts A, B, C1,
would exceed FRAQMD thresholds (Table 4-12).

Alternative SB-7 (Contracts A, B, C1, and C2) would exceed FRAQMD thresholds for ROG only. Daily
construction NOx emissions would be mitigated to zero by paying fees to FRAQMD (approximately
$8,700). Temporary emissions increases of ROG, CO, NOx, and PM1 would occur over 4 years.

Alternative SB-8 (Contracts A, B, C1, C2, D1, and D2) would exceed FRAQMD thresholds for ROG only.
Daily construction NOx emissions would be mitigated to zero by paying fees to FRAQMD and BCAQMD
(approximately $12,200). Based upon the increased project extents, SB-8 would result in 2 more years
of temporary emissions increases of ROG, CO, NOx, and PM1o and require approximately $3,500 more
in mitigation fees.

Effect AQ-1: Obstruction of an Applicable Air Quality Plan

The project construction process and equipment will normally have a significant effect on the
environment if it will violate any ambient air quality standard, contribute substantially to an existing
or projected air quality violation, or expose sensitive receptors to substantial pollutant concentrations,
or fugitive dust. A project is deemed inconsistent with an air quality plan if it would result in
population or employment growth that exceeds the growth estimates in the applicable air quality
plan—thus generating emissions not accounted for in the applicable air quality plan emissions budget.
Consequently, proposed projects need to be evaluated to determine whether they would generate
population and employment growth and, if so, whether that growth would exceed the growth rate
included in the relevant air quality plan.

As described in Section 4.12, Cumulative and Growth-Inducing Impacts, the implementation of flood
risk-reduction measures would maintain or improve the level of performance to the standard upon
which county and city general plan growth has been based (i.e., 100-year) and for which effects have
been analyzed associated with build-out. Therefore, SB-8 and SB-7 would not conflict with or obstruct
the implementation of air quality plans. This effect would be less than significant. No mitigation is
required.

Effect AQ-2: Exceedance of Applicable Thresholds for Construction Emissions

The project construction process and equipment will normally have a significant effect on the
environment if it will violate any ambient air quality standard, contribute substantially to an existing
or projected air quality violation, or expose sensitive receptors to substantial pollutant concentrations.
Without mitigation, construction-related emissions would exceed emission thresholds for NOx, ROG
thresholds in the FRAQMD, and NOx thresholds in the BCAQMD, which would result in a significant
effect. Mitigation Measures AQ MM-1 through AQ-MM-5, described below, would help to reduce these
effects. Table 4-14 through 4-19 shows the unmitigated construction emissions for Construction
Contracts A, B, C1, and C2 in FRAQMD’s jurisdiction and the unmitigated construction emissions for

Sutter Basin Pilot Feasibility Study Draft Report
Environmental Impact Report/ 4-50 June 2013
Supplemental Environmental Impact Statement



Affected Environment and
Environmental Consequences

Construction Contract D1 and D2 in BCAQMD’s jurisdiction. After applying Mitigation Measures AQ-
MM-1 through AQ-MM-5, NOx emissions for all contracts would be mitigated to net zero. However, the
maximum daily emissions still would exceed the ROG thresholds in the FRAQMD’s jurisdiction for
Contracts A, B, and C1. Therefore, this effect would be significant and unavoidable after mitigation.
Tables 4-14 to 4-19 display mitigated construction emissions in FRAQMD and BCAQMD jurisdictions
for all contracts.

Effect AQ-3: Exceedance of the Federal General Conformity De Minimis Thresholds during
Construction

The SBPFS is subject to the Federal General Conformity Rule, which sets applicability thresholds based
on annual-average emissions. Tables 4-13 shows the forecast annual-average construction emissions
for each construction contract A through D. The conformity de minimis thresholds for NOx, ROG, PM3s,
and CO would not be exceeded (Table 4-13). The proposed BMPs included in the Mitigation section
below would further reduce any temporary increases in emissions that effect air quality. Therefore,
the effect relative to the general conformity threshold would be less than significant.

Effect AQ-4: Long-Term Operations and Maintenance Emissions of ROG, NOx, and PM10

Following project construction, the facilities generally would be maintained as needed. Construction
activities involve more equipment over a longer time duration. Maintenance work would be less
extensive and would take place over a few days per year, as required. In addition, maintenance and
operation activities are part of the existing environmental baseline and thus would not create a
substantial source of new emissions. The effect relative to the thresholds for construction emissions
and general conformity threshold would be less than significant. No mitigation is required.

Effect AQ-5: Exposure of Sensitive Receptors to Toxic Air Emissions

Construction of the SBPFS alternatives would result in short-term diesel exhaust emissions from
onsite heavy-duty equipment. Particulate exhaust emissions from diesel-fueled engines (DPM) were
identified as a toxic air contaminant by CARB in 1998. Construction would result in the generation of
DPM emissions from the use of off-road diesel equipment required for site grading and excavation,
paving, and other construction activities.

The assessment of health risks associated with exposure to diesel exhaust typically is associated with
chronic exposure, in which a 70-year exposure period often is assumed. However, while cancer can
result from exposure periods of less than 70 years, acute exposure periods (i.e., exposure periods of 1-
3 years) to diesel exhaust are not anticipated to result in an increased health risk, as health risks
associated with exposure to diesel exhaust typically are seen in exposures periods that are chronic.
Construction of SBPFS alternatives is not expected to take place at the same construction site for more
than 1 to 2 years, and the number of pieces of heavy equipment expected to be used at the same
construction site would be limited. Furthermore, as required by CARB regulation, no in-use off-road
diesel vehicles may idle for more than 5 consecutive minutes. The effect relative to the thresholds for
construction emissions would be less than significant. In addition, implementation of Mitigation
Measures AQ-MM-3 and AQ-MM-4 would further reduce exhaust emissions during construction. No
further mitigation is required.
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Effect AQ-6: Exposure to Objectionable Odors from Diesel Exhaust

The SBPFS alternatives would not result in any major sources of odor, nor would it involve operation
of any of the common types of facilities that are known to produce odors (e.g., landfill, wastewater
treatment facility). In addition, odors associated with diesel exhaust from the use of onsite
construction equipment would be intermittent and temporary and would dissipate rapidly from the
source with an increase in distance. Furthermore, as required by CARB regulation, no in-use off-road
diesel vehicles may idle for more than 5 consecutive minutes. Implementation of Mitigation Measures
AQ-MM-1 through AQ-MM-5 would further reduce exhaust emissions during construction. The effect
relative to the thresholds for construction emissions would be less than significant. No mitigation is
required.

Effect CC-1: Increase in GHG Emissions during Construction Exceeding Threshold

Construction of each project component would contribute to the generation of GHG emissions through
short-term construction activities at the project site. Short-term air pollution in the form of particulate
matter (fugitive dust) and CO2 may be caused by construction activity, including truck and equipment
movement, grading, and earthwork. The California Air Resources Board (CARB) has established 7,000
metric tons of CO; per year baseline to provide context to the scale for the proposed project. The
alternative contracts are estimated to produce less than 7,000 tons per year of CO; based on figures in
Table 4-13. The effect relative of project construction activities contributing to the generation of GHG
emissions would be less than significant. No mitigation is required.

Effect CC-2: Conflict with an Applicable Plan, Policy, or Regulation Adopted for the Purpose of
Reducing the Emissions of GHGs

While no Federal or state agency has established thresholds of significance for GHG or other
contributions to global climate change, California Air Resources Board (CARB) has established 7,000
metric tons of CO2 per year baseline to provide context to the scale for the proposed project. The
alternative contracts are estimated to produce less than 7,000 tons per year of COz based on figures in
Table 4-13. The effect relative of project construction activities contributing to the generation of GHG
emissions would be less than significant. No mitigation is required.

Effect CC-3: Failure to Address Changes in Flood Frequency and Floodwater Elevation Caused
by Global Climate Change

The intent of the project is to address inadequacies of the existing project levee system. The primary
risk of flooding in the Sutter Basin has been determined to be geotechnical failure of the existing
project levees. Recent geotechnical analysis and evaluation of historical performance during past flood
events have resulted in a greater understanding of under- and through-seepage modes and a revision
of levee design criteria. The project levees within the study area do not meet current USACE levee
design criteria and are at risk of breach failure at stages considerably less than levee crest elevations.
The risk of unexpected levee failure coupled with the consequence of basin-wide flooding presents a
continued threat to public safety, property, and critical infrastructure in the Sutter Basin. The levee
improvements are designed to accommodate changes in flood frequency and floodwater elevations
caused by global climate change. The effect relative of project construction activities contributing to
the generation of GHG emissions would be less than significant. No mitigation is required.
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45.4.2.1 Mitigation

To reduce the temporary increase of emissions, BMPs would be implemented by the construction
contractor at each repair site. These BMPs include dust and PM1o abatement by watering, limiting
onsite idling time of heavy equipment, and ensuring that all internal combustion engine equipment is
properly tuned to the manufacturer’s specification. These practices would result in minimizing
emissions during the construction period.

Standard construction practices would ensure that exhaust emissions from all off-road diesel-
powered equipment do not exceed 20% opacity for more than 3 minutes in any 1 hour. Opacity is the
degree to which smoke blocks light, and the basis for measuring the amount of smoke coming from a
diesel-powered vehicle. Poorly maintained or malfunctioning engines are sometimes the cause of
excessive smoke. Any equipment found to exceed 20% opacity by a qualified inspector would be
repaired immediately. The appropriate local air quality agency would be notified within 48 hours of
identification of noncompliant equipment.

USACE or a representative would also be required to provide a plan for approval by FRAQMD and
BCAQMD demonstrating that the construction activities would not exceed state and Federal
thresholds. The plan would demonstrate that heavy-duty (more than 50 horsepower) off-road
vehicles to be used in the construction project, including owned, leased, and subcontractor vehicles,
will achieve a project-wide fleet-average 20% NOx reduction and 45% particulate reduction compared
with the most recent CARB fleet average at time of construction. To reduce emissions for this project,
USACE would implement Mitigation Measures AQ-MM-1 through AQ-MM-5:

Mitigation Measure AQ-MM-1: Provide Advance Notification of Construction Schedule and
24-Hour Hotline to Residents

USACE will provide advance written notification of the proposed construction activities to all
residences and other air quality-sensitive uses within 500 feet of the construction site.
Notification will include a brief overview of the proposed project and its purpose, as well as the
proposed construction activities and schedule. It also will include the name and contact
information of USACE'’s project inspector or a representative for ensuring that reasonable
measures are implemented to address a problem.

The construction contractor will post a publicly visible sign with the telephone number and
person to contact regarding dust complaints. This person will respond and take corrective action
within 48 hours. The phone number of the appropriate air quality agency (FRAQMD or BCAQMD)
also will be visible to ensure compliance with the agencies’ regulations.

Mitigation Measure AQ-MM-2: Implement Fugitive Dust Control Plan If Unmitigated
Emissions Exceed PM10 or PM2.5 Thresholds

The construction contractor will implement all applicable and feasible fugitive dust control
measures required by FRAQMD and BCAQMD, including those listed below. This requirement will
be incorporated into the construction contract.

e Prior to mobilizing to the job site the construction contractor will submit a dust control plan

to FRAQMD and BCAQMD.
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Water active unpaved areas at all construction sites at least twice daily in dry conditions or
more frequently as required, with the frequency of watering based on the type of operation,
soil, and wind exposure.

Prohibit all grading activities and water all areas of disturbed soil under windy conditions
(more than 20 miles per hour).

Limit onsite vehicles to a speed that prevents visible dust emissions to extend beyond
unpaved roads.

Cover all trucks hauling dirt, sand, or loose materials.

Cover active and inactive storage piles where appropriate.

Cover or hydroseed unpaved areas that will remain inactive for extended periods.
Apply soil stabilizers to active and inactive areas where appropriate.

Install wheel washers at the entrance to construction sites for all exiting trucks.

Sweep streets if visible soil material is carried out from the construction site. Sweeping will be
done at least once per day unless conditions warrant a more frequent application.

Install wind fencing and phase grading operations where appropriate.

Mitigation Measure AQ-MM-3: General Measures to Reduce Emissions

USACE will implement the following mitigation measures.

No open burning of removed vegetation. Vegetative material will be chipped or delivered to
waste or energy facilities.

Develop a traffic plan to minimize traffic flow interference from construction activities. The
plan may include advance public notice of routing, use of public transportation, and satellite
parking areas with a shuttle service. Schedule operations affecting traffic for off-peak hours.
Minimize obstruction of through-traffic lanes. Provide a flag person to guide traffic properly
and ensure safety at construction sites.

Reduce use, trips, and unnecessary idling of heavy equipment. Shut down idling equipment
that is not used for more than 5 consecutive minutes as required by California law.

Construction equipment exhaust emissions will not exceed 40% opacity or Ringelmann 2.0.
Operators of vehicles and equipment found to exceed opacity limits will take action to repair
the equipment within 72 hours or remove the equipment from service.

Maintain all construction equipment in proper tune according to manufacturer’s
specifications.

Locate stationary diesel-powered equipment and haul truck staging areas as far as practical
from sensitive receptors.

Use existing power sources (e.g., power lines) or clean fuel generators rather than
conventional diesel generators, when feasible.

Substitute gasoline-powered for diesel-powered equipment when feasible.

Portable engines and portable engine-driven equipment units used at the project work site,
with the exception of on-road and off-road motor vehicles, may require CARB Portable
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Equipment Registration with the state or a local district permit. The owner/operator will be
responsible for arranging appropriate consultations with CARB or the air districts to
determine registration and permitting requirements prior to equipment operation at the site.

Mitigation Measure AQ-MM-4: Fleet-Wide Emission Reductions for Large Off-Road
Equipment

Prior to mobilizing to the job site, the construction contractor will assemble a comprehensive
inventory list (make, model, engine year, horsepower, emission rates) of all heavy-duty off-road
(portable and mobile) equipment (50 horsepower and greater) that will be used an aggregate of
40 or more hours for the construction project. The construction contractor then will apply the
following mitigation measure to those pieces of equipment.

The construction contractor will provide a plan, for approval by FRAQMD and BCAQMD,
demonstrating that the heavy-duty off-road equipment to be used at the project sites, including
owned, leased, and subcontractor equipment, will achieve a project-wide fleet-average reduction
0of 20% for NOx and 45% for DPM compared with the most recent CARB fleet average at time of
construction. USACE will use the construction mitigation calculator downloaded from the
Sacramento Metropolitan Air Quality Management District web site (or similar tool approved by
FRAQMD and BCAQMD) to perform the fleet average evaluation (Sacramento Metropolitan Air
Quality Management District 2009). Acceptable options for reducing emissions may include use of
late model engines, low-emission diesel products, alternative fuels, engine retrofit technology
(Carl Moyer Guidelines), or installation of after-treatment emission control devices. FRAQMD and
BCAQMD will be contacted to review and approve the alternative measures.

Mitigation Measure AQ-MM-5: Pay Required Fees to FRAQMD and BCAQMD to Offset Annual
Construction Emissions to Net Zero (0)

After implementing the general tailpipe emission control measures listed in MM-AQ-4 to reduce
daily-average construction emissions, USACE will pay offsite mitigation fees to FRAQMD and
BCAQMD to